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A ‘monthly magazine devoted to the useful application 
of compressed air. 


JULY, 1906. 
IMPROVEMENTS IN THE CHAN- 
NELING MACHINE. 

Written for COMPRESSED AIR 
Like all 


channeler 


other labor saving machines, the 


has been undergoing constant im- 
provement and remodeling until the modern 


machine represents practically a new design 


4097 
that the Cleveland Stone Co., is replacing its 
Wardwell Type of Channelers with the new 
Ingersoll direct-acting type operated by com- 
pressed air. As all quarrymen know, the 
Wardwell was the original type of channeling 
machine and has many friends in consequence, 
but, as improvements have been made in the 
direct-acting type, these friends have gradual- 
ly come to see that the Wardwell isn’t the best 
design. The chief stronghold of this machine 
has been in connection with sandstone work. 
Here the bits wear rapidly, due to grit, 
“lose their gage” 


and 
it being com- 
in cuts of only 6 to 8 
inches in depth to lose as much as a half inch 
of their gage. As the cuts are made from 6 
to 10 feet deep, this means that there is a great 
deal of reaming in sandstone, 7. ¢. 


as it is called, 


mon for steel working 


the bits must 














DIRECT ACTING CHAMBER 


from the rails up. Not only have high power 
and cutting speed been secured, but endur- 
ance and reliability also have been developed 
in the newer models. Another and most im- 
portant point—economy of fuel—has_ been 
carefully studied with the result that com- 
pressed air is now being largely adopted as the 
motive power and air re-heaters are replac- 
ing the boilers on machines in the more up- 
to-date quarries. 

It is of more than passing interest to hear 

















FITTED WITH AIR REHEATER. 


be dressed out nearly to their original width 
and then the cut reamed or widened out by 
brute force. This is very severe on a chan- 
neler machine. 

Another feature, not confined, however, to 
sandstone, is the existence of what the quarry- 
men call “pressure,” i. e. when channeling has 
progressed to a certain depth, generally to a 
bed, the rock may crush together, thus partly 
or entirely closing up the channel. 

The powerful lever operation of the Ward- 
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well type is such that it has great capacity to 
ream and handle this “pressure,” and it has 
always been contended, therefore, that this was 
a field for which direct acting type of machine 
was not adapted because the entire power of 
this style of channeler is similar to that of a 
rock drill and consists of a simple and direct 
pull of the steam pressure on the piston. 

To some extent this criticism was true; but, 
as the direct acting type has been improved 
and made more powerful, this feature has been 
overcome, until now the direct-acting type may 
be considered a standard for all classes, not 
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ing 5,500 to 6,000 feet by the month, figured on 
the same basis. 

The Ingersoll cuts so much faster that it 
takes an extra man to “clean ditch.” It takes 
more power, of course, than the Wardwell, 
but the net result is that, everything figured 
in, there is a saving of 3.4 cents per square 
foot in favor of the Ingersoll machine; or on 
the above basis, of $7.50 to $9.00 per day; fig- 
uring only 200 days per year this means a net 
saving of $1,500.00 to $1,800.00 per year for 
each machine. Two Wardwell machines, tak- 
ing a crew of six men, will average less rock 





ILLUSTRATING 


excluding sandstone, and its superiority has 
been undisputed in the marble and limestone 
quarries for many years. 

Two years ago the Cleveland Stone Co., who 
operates some 35 quarries in Ohio and other 
States, mostly sandstone, and who used from 
110 to 120 Wardwell machines, put in an Ing- 
ersoll 8 inch track machine of the direct-act- 
ing type and a record of its work has been 
kept ever since. These records show briefly 
that where the Wardwell machine cuts 174 
square feet per day as an average by the 
month, which includes all lost time, the Ing- 
ersoll machine has made runs up to 258, 280, 
300, and even 450 square feet per day, averag- 


METHOD OF 


MAKING AIR CONNECTION. 


cut than one Ingersoll taking a crew of four 
men. 

This difference iim cost is demonstrated by 
the experience of the Cleveland Stone Co., 
at their North Amherst Quarry. Here it was 
found that Bryant or Wardwell channeling 
machines cut on an average of 2,000 feet of 
stone per month, each requiring one operator 
and two helpers. As there are 21 of these 
machines in use, the total channeling done is 
42,000 feet per month, costing approximately 
5.7 cts. per foot, or $2,400 per month. A direct- 
acting channeling machine requiring the same 
labor demonstrated that it could easily cut an 
average of 5,500 feet per month and frequently 
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ran over 6,000 feet, making the cost 2.35 cents 
per foot. In other words, channeling with the 
direct-acting machines would cost $1,250.00 per 
month instead of $2,400.00 per month with the 
old style machines. Account should also be 
taken of the enormous repair expense con- 
nected with the former type of machines. With 
proper care the direct-acting type should out- 
live the old-fashioned kind by a considerable 
margin of time. 

One of the features tending to produce the 
high efficiency of the new type of channeler is 
the roller guide. By this device the crosshead 
is dispensed with entirely and a chuck, forged 
solid with the piston rod, receives the cutting 
steels. ‘The bits work between two guide roll- 
ers of hardened steel, guiding them on all four 
sides. This releases the machine from the 
weight of the heavy crosshead and the fric- 
tion of the steels in the rollers is practically 
negligible. With this device a split front head 
is required, held in place by a strong forged 
steel ring drawn on a taper by cylinder 
through-bolts. In changing steels, one or two 
bolts are loosened and the front roller lifted 
away, when the steels may be cleared. The 
guide rollers are mounted on a plate which 
can be raised or lowered on the shell of the 
machine. The use of the roller guide permits 
the machine to strike a more rapid blow and 
increases its cutting power and capacity in 
material somewhat springy or elastic in nature. 

Perhaps the most important step forward, 
however, in the operation of channelers is the 
increasing use of compressed air for this pur- 
pose. In the earlier applications of compressed 
air to these machines the boiler was used as 
a re-heater, but now, re-heaters of special and 
compact design take the place of the boilers, 
thus greatly adding to their efficiency and 
economical operation. In the case of the Cleve- 
land Stone Company, the saving by using 
compressed air for the operation of channelers 
is illustrated by the following figures: 


Before using | After using 
comp. air. comp. air. 


Labor and 
attendance 16 machines @ $10, | 12 machines @ $10, 
at $160. | $120, 
channelers | 
Se Fe | i 
This reduction in the number of channeling 
machines is due to the fact that the heavy and 
uniform air pressure, always available, en- 
ables these fewer machines to do more than 
the work formerly done by the larger number, 
when operating under the lower and fluctuat- 
ing pressure of steam. The use of compressed 
air also permits of generating the entire power 
supply at a central compressed air power house 
where the most economical boilers and com- 
pressors may be installed, thus eliminating the 
expensive and uneconomical “temporary” boil- 
ers usually found on channeling machines. 
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A COMPRESSED AIR 
WORKING PLANT. 


We are in receipt of the following letter 
from James. Horne, manufacturer and. dealer 
in marble and granite, at Luverne, Minn. We 
understood some time ago that Mr. Horne had 
installed compressed air tools and that the 
results attained were of more than ordinary 
interest. We, therefore, wrote him for a de- 
scription of his plant and a statement of the 
saving which has resulted from the use of 
compressed air. In reply we receive:| a letter 
which we consider of sufficient 
print in full, as follows :— 


To the Editor of COMPRESSED AIR: 


DEAR Sir:—“I recently installed an air plant 
for the operation of pneumatic tools for cut- 
ting stone, having previously acquired a Lenox 
gasoline engine for operating my _ polishing 
machine. | purchased a Blaisdell 6x6 open- 
frame compressor fitted with Jarecki unloading 
device and a 6 ft. by 2 ft. air receiver. These 
| set up myself with the aid of instructions 
and blue prints furnished by the manufacturers. 

“My compressor has a capacity of 30 ft. 
of free air per minute when operating at its 
normal speed of 150 R. P. M., and furnishes 
sufficient power for 7 hand tools. When using 
but one or two tools I operate this compressor 
at 60 R. P. M., which | have found furnishes 
sufficient air and at the same time saves un- 
necessary wear and tear. 

“| have located my air plant in the basement 
as by so doing I obtain clean air, free from 
dust and grit and with very little variation in 
temperature. Located under the floor is a 6 
ft.x 7 ft. cistern for holding the cooling water 
for the compressor and gas engine cylinder 
jackets which are piped up in such a way that 
all drains lead back into the cistern, thus ob- 
viating the danger of bursting pipes or jackets 
in the winter by water freezing in them. 

“IT used Dallett tools of various sizes and 
they are giving splendid satisfaction. They 
are very economical in the use of air as I have 


STONE 


interest to 


‘operated one %-inch tool for one hour after 


the compressor stopped when the pressure 
gage indicated 78 lbs., the point at which the 
unloader was set to shut the air inlet, to start 
with, and it operated successfully till the pres- 
sure went down to 40 and even below 30 lbs. 

“My limited experience in the use of the 
smaller hand tools on various kinds of gran- 
ite, marble and stone have proved to me that 
they are a great labor saver, especially for 
tracing granite, in which case one man can do 
the work of four and do a “smoother” job, 
than the four could do in the same time by the 
old method. In cutting the sunk and raised 
leters, margin lines, chambers and other light 
work, the saving is just about one-half com- 
pared with the old process. 
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FINE CARVING WITH AIR TOOLS. 











ROUGHING OUT THE WORK. 
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“This is only my individual and rather lim- 
ited experience, but others, of course, are like- 
ly to come to different conclusions, accord- 
ing as they are more or less adaptable to mod- 
ern methods of doing the same old work. 

“One little trouble I experienced from the 
start, I will relate, as it may meet the éye of 
some other monument man who runs a tool 
himself and who also finds it to his interest 
to be able at any moment to present himself 
neat and clean in appearance in his show 
room, especially if he be a single man and his 
visitor a beautiful, fastidious and rich young 
widow, whom he wishes particularly to land 
for a good order, not to mention more lofty 
aspirations. The tool would sputter an oily 
liquid over everything in its immediate vicinity 
when in operation. I obviated this by cutting 
down the supply of oil to the cylinder of the 
compressor and opening the drain cock at the 
bottom of the receiver every night at quitting 
time and leaving it open for a minute next day 
after starting up. It is surprising the amount 
of water that Foon in compressed air in a 
day’s run. 

“Yours truly, 
“JAMES Horne, 
“Luverne, Minn.” 





COMPRESSED AIR AS A MOTIVE 
POWER IN THE QUARRY 


BY GEO. H. GILLMAN.* 

Compressed air to the average mind con- 
veys rather a vague meaning which ranges 
from the paper bag blown up by the child, 
with a view of producing a report by sudden- 
ly bursting it, to the motive power of some of 
the largest traction engines which are supplied 
with air up to 3,000 pounds pressure per square 
inch. 

At first thought it appears strange that the 
air which we breathe and which possesses in 
its natural state neither power nor energy, is 
by its agency revolutionizing the quarry in- 
dustry in all quarters of the globe. Although 
dating back as far as 1556 we have records of 
compressed air being used as a means of mine 
ventilation; it is only during the past few 
years that it has become recognized as a main 
quarrying power, except perhaps as a motive 
power to operate the reciprocating piston type 
of rock drills, which application dates back to 
the excavation of the Hoosac tunnel. 

To-day there is hardly any mechanical de- 


vice used in the quarry which has not been 


successfully operated by compressed air, and 


*Railway Exchange Building Chicago. 
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new applications are being found for it every 
day which are surprising in their number and 
variety. It is true that its adoption has been 
slow, which is. due to the fact that quarry 
owners as a rule have been educated in the 
practical school of experience, and their meth- 
ods have not afforded a great opportunity for 
experimenting. The air compressor, which has 
justly been termed the heart of the plant, is 
made in a great many different forms, but the 
most commonly adopted at the present day, 
consists of a reciprocating piston in a cylinder 
provided with heads in which are valves so ar- 
ranged that when the piston moves on its rear- 
ward stroke air is sucked in filling the space 
between the cylinder head and the piston 
with air at atmospheric pressure. When the 
piston advances on its forward stroke this air 
is compressed between the piston and the 
cylinder head and is forced out through an 
independent set of valves, commonly termed 
outlet valves, which are in direct communica- 
tion with the receiving tank from which it is 
conducted by pipe and hose line to the work. 
Any form of power available may be used to 
operate the compressor. The most common 
forms used are steam, electricity and water. All 
of these in the past have been rivals of com- 
pressed air, but to-day they content themselves 
by working hand in hand with this master 
power for a common object, and their place in 
an equipment of an up-to-date quarry is as a 
generator of power in the central plant rather 
than as a motive power at the work. It is true 
that the advantages of compressed air have 
been long recognized, and it is also true that 
these advantages until recent years were only 
gained at high expense, but in a modern air 
plant these old theories of loss and efficiency 
have been exploded as in the plant of the 
Cleveland Stone Co., at North Amherst, Ohio, 
where for a number of years the machinery 
operated in this plant required forty-nine sep- 
arate steam boilers aggregating 2,000 horse- 
power. They now have a central compressed 
air plant operating the independent machines 
with air instead of steam and requiring only 
750 horse power to operate them all. These 
machines operating by air consist of recipro- 
cating rock drills, plug drills, channeling ma- 
chines, hoisting engines, pumps, Corliss en- 
gines, grindstones, lathe engines, steam ham- 
mers, sawmills and other devices; in fact every 
mechanical contrivance in use on their quar- 


5 
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ries. Air is distributed from the central plant 
over a large area, and supplies motive power to 
operate three different quarries and_ several 
mills, and the fact is that this plant is con- 
suming but one-fourth the fuel which was for- 
merly spent for a given duty. 

One of the greatest drawbacks heretofore 
met with in the operation of a compressed air 
plant and one which has been a bugbear in the 
minds of those contemplating the installation 
of such a plant is the matter of freezing. 
The presence of moisture in compressed air 
is an unavoidable condition, existing in the 
atmosphere at all times in greater or less 
quantity. When air is compressed the moist- 
ure is consequently carried with it, and when 
the air is expanded in the cylinders of the 
drills and tools while doing its work, cold is 
produced as the pressure falls and the latent 
heat of compression is taken up. Consequently 
the moisture contained in the air is changed 
into frost, which accumulates in the exhaust 
passages and retards the action of the tools. 
There have been several ways and means de- 
vised for preventing trouble in this direction. 

The first of these and perhaps the most sat- 
isfactory, is to eliminate the moisture from the 
air after it is compressed and before it enters 
the pipe line. This is best accomplished by an 
after-cooler, placed between the compressor 
and the receiving tank. Such a device consists 
of a tank containing a number of tubes placed 
closely together (an old boiler will sometimes 
make a very effective cooler) through which 
water circulates. The compressed air enters 
at one end of the after cooler and passes sev- 
eral times around the tubes by suitable baffle 
plates placed in such a manner that the air is 
broken into thin layers, and traverses the en- 
tire length of the tank a number of times be- 
fore it enters the pipe line from the opposite 
end to that which it entered. 

Too much cannot be said in order to have 
the pipe line of ample size. Air in passing 
through pipes is subject to a loss in pressure 
due to friction against the walls, and obstruc- 
tructions in the line; hence it should be borne 
in mind by parties contemplating the installa- 
tion of a compressed air plant, to have the line 
as free from obstructions as possible with the 
least number of turns possible and the pipe 
line of ample size. 

The second advantage lies in economy of 
power at the compressor. The effect of temp- 
erature upon volume of air is to increase the 
volume or, if the volume of air is confined in 
a given space, the effect would be to increase 
the pressure. As we expend work upon air 
either by heating or compressing it, we there- 
by endow it with energy which it may part 
with later in doing work, but it might be best 


‘stated that it pays to put energy into the air 


by reheating it only when the air is applied 
to do the work immediately. Otherwise, en- 
ergy imparted to the air by the application of 
heat would be lost by radiation and conducted 
to neighboring bodies. 

At low pressure a greater volume of air 
is required to furnish a given power than 
at high pressure, and in this advanced age 
where the pass word of the quarry as well 
as in other spheres of life is “hustle and get 
there” the tendency has been to increase the 
pressure so that the tools may be worked to 
their full capacity. One hundred pounds per 
square inch is a common pressure to be found 
in the up-to-date quarries, while some oper- 
ators prefer even higher pressure, and it is 
not an uncommon occurrence to see the gauge 
arrow pointing to the 125 lb. mark. Builders 
of pneumatic appliances are falling in line and 
constructing their machines with a view of 
accommodating this increase of pressure, and 
parties contemplating the installation of a 
compressed air plant should invariably con- 
sult the builders of the machines to be used, 
who will be only too glad to give them the 
advice of their experience, which must neces- 
sarily have been varied in this particular line. 





COMPRESSED AIR IN A GRANITE 
QUARRY. 


A most interesting application of compressed 
air has recently been inaugurated at the quarry 
of the North Carolina Granite Corporation, at 
Mt. Airy, N. C. It consists of the cleavage of 
granite by means of compressed air in the 
faces or ledges of the hill-side upon which the 
quarry is located. The property covers an 
area of considerable extent, consisting of a 
perfectly solid, homogeneous mass of moder- 
ately hard granite which shows no ledges or 
bed planes whatever, but splits readily in a 
straight line in almost any direction. In order, 
therefore, to operate the quarry upon the most 
advanced and economical principles, advantage 
has been taken of the ease with which this 
stone may be split, and artificial ledges have 
been made to which the work may be carried 
from the surface. Large sheets or lamina- 
tions of granite are separated from the hill by 
the combined use of powder and compressed 
air. The stone is then split into suitable sizes 
for building material, paving blocks, curbing, 
lintels, and stock, for monumental work. 

In the center of the sheet or area to be lifted, 
a 2 or 3-in. drill hole is sunk to a depth of 6 to 
8 ft., depending on the maximum thickness of 
stone required. The bottom of this drill hole 
is enlarged into a pocket by exploding half a 
stick of dynamite. A small charge of powder, 
about a handful, is then exploded in the pock- 
et, resulting in starting a horizontal crack or 
cleavage across its greater diameter. Charges 
increasing in size are then exploded in the 

cavity, the drill hole being plugged for each 
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blast to confine the powder gases and thus 
exert a more or less constant force upon the 
stone. 

After the cleavage has extended to a radius 
of 75 or 100 ft. in all directions from the lift 
hole, a pipe is cemented into the latter and 
connected by a globe valve to a pipe line from 
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ly employed in the same quarry. For a num- 
ber of years the practice of splitting ledges in 
the same manner with powder only, as fol- 
lowed in quarries in the Lithonia and Stone 
Mountain districts of Georgia, was used in this 
quarry. This system, however, was not entire- 
ly satisfactory. The amount of powder re- 
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an air compressor. Compressed air at 70 to 
80 Ib. pressure is gradually admitted through 
this connection causing the cleavage to be rap- 
idly extended until it comes out on the hill- 
side in a thin edge down hill from the lift hole. 
A sheet of several acres in extent may be 
raised in this manner, affording a bed plane 
approximately horizontal, to which the quar- 
rymen can work, thus securing from different 


parts of the sheet stone of any required thick-. 


ness. 
This method was not perfected in a day, but 
is a gradual development of methods previous- 


quired is necessarily considerable, and the time 
required for splitting a large area of granite 
is quite long, since unless reasonable care is 
taken and time is afforded for the stone to 
split gradually by natural expansion and con- 
traction, the force of the explosion brings the 
cleavage abruptly to the surface. 

Some time ago, water under pressure was 
substituted for powder in the quarry after the 
cleavage had extended some little distance 
from the drill hole. This method was found 
to be an improvement over the use of powder 
only, but was surpassed in economy and con- 
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venience by using compressed air after the 
company installed a new Sullivan air compres- 
sor last season. When the compressed air was 
first tried, the full pressure of 80 lb. was ad- 
mitted into the cavity, which had previously 
been extended some 75 or 100 feet from the lift 
hole. The power of the air was too great, 
however, for the character of the stone, caus- 
ing the cleavage to turn abruptly to the sur- 
face. A new drill hole was sunk in another 
part of the quarry, and the cleavage started by 
powder in the same manner as before. The 
compressed air pipe was then attached again 
and the air admitted very gradually. The 
stone could soon be heard cracking in all direc- 
‘tions and in about half an hour the cleavage 
came to the surface on the hillside some 225 
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ft. down-hill from the lift hole. The time 
required for extending the cleavage by powder 
for 100 feet was between two and three weeks, 
while to split a larger area to the radius of 
225 ft. required only half an hour when com- 
pressed air was used. 

The accompanying sketch or plan shows the 
area covering nearly 2% acres, lifted by this 
means. Only a portion of the cleavage ex- 
tended to the surface, owing to the thickness 
of the sheet on the up-hill portion of the slope. 
The ledge or bed plane thus formed was 
reached by quarry bars and drills in the usual 
manner. It is believed that this is the only 
quarry where compressed air is used to split 
granite in this manner, and it can readily be 
seen that the method affords a great saving of 
time and expense. 

The granite for many building and paving 
purposes is produced by this and other econ- 
omical methods of operation at a price com- 
paring favorably with the cost of production 


4105 


in any quarry in the country. The equipment 
of the quarry is modern in every respect, in- 
cluding 35 plug drills, 3 Sullivan tripod drills, 
4 Sullivan quarry bars, 15 surfacing machines 
and 60 small hand tools. These are all 
operated by air power from a Corliss air 
compressor, furnished by the Sullivan Ma- 
chinery Co., of Chicago. This compressor is 
of the two-stage type, with a piston displace- 
ment of 2,000 cu. ft. of free air per minute 
when operating at 78 r.p.m. against 80 to I00 
lb. terminal pressure. The steam cylinders of 
the compressor are 16 and 28-42-in., and the 
air cylinders 16 and 26x42 in. Semi-rotary or 
Corliss air inlet valves are used actuated by 
separate eccentrics on the engine shaft. They 
are of relatively large diameter and remain 





CUTTING SHED. 


open during the entire stroke, but close very 
quickly. The poppet air discharge valves are 
in the cylinder heads, and act in a direction 
parallel with the piston rod. The air supply 
is drawn from outside the engine room insur- 
ing colder, cleaner and drier air. The air 
cylinders and cylinder heads are water-jack- 
eted, and there is a large receiver-intercooler 
between the high and low-pressure air cylin- 
ders. The steam end is a Sullivan heavy-duty 
Corliss cross-compound condensing engine, to 
the rear of which the air cylinders are coupled 
in tandem. All cylinders, both steam and air, 
are made with loose liners, forced into the 
cylinder castings by hydraulic pressure. A 
steam receiver and reheater is situated be- 
tween the high and low-pressure steam cylin- 
ders, below the floor line. 

The quarried stone is handled from the 
quarry to a 65x360-ft. cutting shed, or to cars 
on a railroad track, by nine cableways. An in- 
cline is also provided for loading rough stone 
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for shipment. The engine room, offices and 
cutting and finishing sheds are of modern de- 
sign. The boiler and engine house is 112x53 
feet, and contains two Heine 210 h. p. water 
tube boilers, a 150 h. p. Ideal compound engine 
coupled direct to a 100 k. w. Bullock generator, 
and the air compressor above described. The 
cutting shed is 360x65 feet in size. Stock is 
handled by a 20-ton Pawling & Harnischfeger 
electric crane, with a 5-ton auxiliary hoist. 


PNEUMATIC COAL-BORING 
MACHINES AND TOOLS.* 


BY W. LYNCH. 

I have been told by mining engineers in the 
South Staffordshire district that a rotary 
power-drill was wanted, as the materia] in 
which the holes were drilled when driving 
headings, etc., was too soft to admit of the 
use of the percussion type of drill, and the tool 
became clogged. Some three years ago, there- 
fore, I experimented in one of the mines with 
an ordinary pneumatic drill as used in boiler- 
works, but was not successful, because the 
feeding had to be done by hand. 

Pneumatic tools may be divided into two 
classes, namely, rotary and percussion-rotary 
machines. The latter, which gives a percus- 
sion-blow, are used for chipping, calking, riv- 
etting, etc. j 

LITTLE GIANT AND WHITELAW 
MACHINES, FITTED WITH ROCK AND 
ORE-BORING ATTACHMENT.—The Lit- 
tle Giant and Whitelaw piston air-drills are of 
a rotary type. They are probably well known 
to some of the members in their capacity of 
metal and wood-boring machines, but the ap- 
plication of the rock and ore-boring attach- 
ment has converted them into valuable ma- 
chines for the quarry-owner. They will drill 
holes up to 2 in. in diameter, in hard iron ore 
and similar material, at the rate of 3 ft. per 
minute, the maximum depth attained, without 
shifting the bit, being 6 ft. The total weight 
of the heaviest machine being about 50 Ib., all 
sizes can be readily set up and operated by one 
man. 





The rock and ore-boring attachment consists 
of a split nut, of simple and efficient construc- 
tion, and the halves are readily replaced when 
worn out. When drilling, the links connecting 
the halves of the nut are locked, and the nut 


can be opened by one movement of the links. 


so that the screw-bar can be at once with- 


*A paper read at a meeting of the Institution of Mining 
Engineers, at Birmingham, February, 1905. 
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drawn and the drill-bit changed. The best re- 
sults can be obtained with air at a pressure of 
8o to 100 Ib. per sq. in., but the machines can 
be operated with 50 lb., the air-consumption 
at the lower pressure being about 20 cu. ft. of 
free air per minute. 

LITTLE GIANT AND WHITELAW 
ORE-BORING MACHINES, FITTED 
WITH RE-FEED.—These machines are sim- 
ilar in character to the split-nut type, but are 
fitted with several novel and important de- 
tails, by which, in the event of the drill-point 
meeting an obstruction, the drill will be auto- 
matically withdrawn for about 2 in. and then 
re-fed forwards, the whole of the operations 
taking place automatically, with the motor 
continuously in the forward direction. The 
resistance at which the slip will take place is 
readily adjusted to suit varying conditions and 
circumstances. In this type of machine, the 
piston air-drill drives a quick-pitch screw-bar 
by means of a train of differential gears, which 
can be varied to give any range of feed re- 
quired from I-12 in. per revolution. This is 
an important feature, as the slow feed is ob- 
tained in conjunction with a screw of coarse 
pitch, so that, by operating the lever con- 
trolling the clutch-gear, the screw-bar and the 
drill-bit are withdrawn at a rate equal to the 
pitch of the screw. The weight of the com- 
plete machine is about 60 Ib., and it will drill 
holes 2 in. in diameter at the rate of 3 to 4 ft. 
per minute. 

At some ironstone mines, in the Cleveland 
district, the No. 8 Whitelaw machine drilled 
40 holes, 134 in. in diameter, per shift, obtain- 
ing 66 tons of material, or an average of I ton 
13 cwt. per hole, the air-consumption per min- 
ute, at a pressure of 50 per sq. in., being 20 cu. 
ft. Two of these machines, when obtaining 
an average of 132 tons per shift with a total 
air-consumption of 40 cu. ft. of free air per 
minute, kept 13 men fully employed. Com- 
paring the work done by two Whitelaw ma- 
chines with that accomplished by another type 
of pneumatic drill in use at these ironstone 
mines, it was found that the two Whitelaw 
machines were capable of doing one-third more 
work. Further, while one man could lift the 
Whitelaw machine with ease, the other ma- 
chine, on account of its great weight, required 
a horse, as well as a man and a boy, to move 
it from one part of the mine to another. 

At Cowpen colliery, near Newcastle-upon- 
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Tyne, with a No. 1 Little Giant drill, with the 
ore-boring attachment, having a_ feed-screw 
of 5 threads to the inch, a hole was drilled in 


stone to a depth of 2 ft. 10 in., with drills 134 
in. in diameter, in 3 minutes 36 seconds, in- 


cluding the time occupied in changing the 
drills. A hole of similar length is drilled by 
hand in 20 to 30 minutes. In coal, a hole was 
bored by the machine to a depth of 3 ft. in 2 
minutes 50 seconds, including the time occu- 
pied in changing the drills; the same work, 
when done by hand, occupies about Io minutes. 

THE BOYER HAMMER WITH A RO- 
TATING DEVICE.—This machine, designed 
for various classes of plug-and-feather work, 
is in use in the majority of the leading quar- 
ries throughout Great Britain. It is made in 
three sizes as follows: 11-16 in. by 4 in, 
adopted for light drilling; 15-16 in. by 1% 
in., for medium drilling; and 1 5-16 in. by 3 in. 
for heavy drilling. The best results are se- 
cured with an air-pressure of 80 lb. per sq. in., 
and the hammers consume approximately 20 
cu. ft. of free air per minute at this pressure. 
The A type has an automatic rotating attach- 
ment; and the B type has a rotating attach- 
ment operated by hand, the tool used being an 
improved type of the well-known No. 1 Boyer 
chipping-hammer. The light weight of these 
machines admits of their being easily held by 
hand, and they are therefore successfully 
utilized for either top or side-line work. 

On account of the light, rapid blow em- 
ployed, the drills used with these machines 
do not require sharpening so frequently as 
hand-drills; and 20 holes have been drilled 
with one of these machines, without re-sharp- 
ening the drill-bit. The nose of the machine 
is constructed for the use of standard 5-in. 
quarter octagonal steel-drills, thereby effecting 
a considerable saving in the time and expense 
of making drills. 

On one occasion, 131 plug-holes, 54-in. in 
diameter by 3 in. in depth, were drilled in hard 
granite with one of these machines in 140 min- 
utes, including the lining, changing of drills, 
etc. In a limestone pit, this tool has drilled a 
hole 1% in. in diameter, 2 ft. 2 in. deep, in 35 
minutes. 

HAND ROCK-DRILL.—The hand _rock- 
drill is adaptable for use either by hand 
or with a tripod, and its light weight, rapid 


stroke, compactness and economy in air-con- 
sumption give it a great advantage over other 
machines of this class. The device for free- 
ing the hole from borings is a tube, which en- 
velops the drill-bit, and by means of a blast of 
air running through it the hole is completely 
cleared of all obstructions. This arrangement 
is valuable in cases where the class of rock 
that is being drilled does not necessitate the 
use of water. A water connection, using hol- 
low drilled-steel, can be fitted when required. 
The machine, made in two sizes, has a stroke 
of 2% in., and drills holes 1 in. and 1% in. in 
diameter, with a consumption of 30 and 45 cu. 
ft. of free air per minute respectively, at an 
air-pressure of 80 to go Ib. per sq. in.; and the 
drills weigh 25 and 45 lb. each respectively. 

In limestone quarries, these drills are capable 
of boring holes I in. in diameter and 2 ft. deep 
in 16 minutes. The drill can be used in any 
direction, either horizontally, vertically or 
overhead. In a quarry in Wales, holes 1 1-16 
in. in diameter and 7 in. deep were drilled into 
Pennant Rock in 4 minutes; and the hose used 
for conveying air for blowing the dust from 
the holes was worked successfully. With these 
drills, a hole, 5g in. in diameter, can be drilled 
5 in. in granite in I minute, and this speed can 
be kept up all day. 

The drills have also been used in removing 
the concrete foundations, preparatory to the 
erection of the Ritz Hotel, in Piccadilly, Lon- 
don, where, in excavating the site, the con- 
tractors unexpectedly came upon an old raft of 
concrete belonging to the buildings formerly 
on the ground. This was 3 ft. thick, but it 
was readily removed with little difficulty, with 
the aid of these drills. Cartridges, with small 
charges of explosives, were used for blasting, 
to avoid any danger of disturbance, and the 
concrete was broken off in small lumps, easy 
to handle. 

CONCLUSION.—There is, in my opinion, 
larger scope for the use of rock-drills in this 
country than has up to the present been real- 
ized; in many of the slate and stone quarries 
the old system of hand-drilling is still in 
vogue, and even where machine drills have 
been adopted, they are frequently found to be 
of old design and often discarded, no attempt 
being made to keep them in working order, or 
to replace them by modern machines. 
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A HIGH PRESSURE GAS DISTRI- 
BUTION SYSTEM* 


There is in this country a growing tendency 
to distribute gas at high pressure for consid- 
erable distances, and one of the largest sys- 
tems of this kind is that operated by The 
Western United Gas & Electric Co., having 
its headquarters at Aurora, Ill. This company 
serves about 19,600 consumers in 25 cities, 
towns and villages, by means of pipe lines ag- 
gregating 431 miles in length. These towns 
have an aggregate population of 140,000 and 
the extreme distance between them is 52 
miles. The gas is used for domestic heating, 
lighting and cooking; but also to some extent 
for street lighting and for power purposes, 
driving gas engines, etc. The accompanying 
map shows the routes of the pipe lines with 
their sizes and lengths. For particulars re- 
specting this system we are indebted to Mr. 
H. L. Rice, general manager of the Western 
United Gas & Electric Co., and we have also 
drawn part of our information from a paper 
read by him before the American Gas Light 
Association. Mr. P. O’Malley is Superintend- 
ent of the Works, and Mr. Howard G. Still- 
son is Superintendent of Distribution. 

In rg02 the Aurora Gas Light Co. built a line 
12 miles long, running north in the Fox River 
valley and serving four towns; in 1903 the La 
Grange Gas Co. built a line, and these have 
been connected up and extended by the present 
company. There are now about 100 miles of 
high-pressure main pipe line, 286 miles of low- 
pressure mains, and 45 miles of direct high- 
pressure distributing mains. The high-press- 
ure pipes are of steel, with screw joints, and 
range from 8 ins. down to 3%-in. diameter. 
The low pressure pipes are of cast iron for 
diameters of 16 ins. down to 3 ins., the small- 
est low-pressure pipes being 2in. steel distrib- 
uting mains. The long-distance mains are 
generally laid along the roads, in which case 
the company has to obtain the frontage con- 
sent on one or other side of the road. In 
a few instances the mains are laid across the 
fields, and in this case special arrangements 
are made with the owners of the land. The 
arrangements vary, but provide that the pipe 
may remain where located for a term of years, 
during which period the company may have 
access to it for repairs. The high-pressure 
lines are tested during construction to 60 or 70 
Ibs. pressure by compressed air; they are laid 
in trenches about 30 ins. deep, and there has 
been no trouble from condensation in these 
lines. 

The gas pressure is 30 lbs. per sq. in. in the 
long-distance lines, while for the distribution 
systems of the towns it is reduced to about 3 
ins. of water. The district governor used is 
that of the Johnson-Reynolds Co., of Ander- 
son. Ind. The same company’s regulator is 
used where the high- “pressure gas is delivered 
directly to the consumer’s house. Beyond this 





*Engineering News. 
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is the ordinary type of house meter, but be- 
tween the regulator and the meter there is pro- 
vided a safety blow-off in the event of the 
pressure creeping up. 

About 20% of the consumers are dependent 
entirely upon this system, and when the manu- 
facture of gas is ultimately concentrated at one 
station at Joliet, as noted below, all the other 
cities and towns mentioned will be dependent 
upon this system. The annual consumption 
of gas is about 550,000,000 cu. ft. per year, of 
which the towns dependent on the line repre- 
sent a large proportion, although many of 
them are still in process of development as gas- 
consuming territory. The high per capita con- 
sumption of gas in the suburban towns is in- 
dicated by the following statement: 

Hinsdale (district governor station), with a 
population of 3,100, contains about 600 houses, 
has 554 gas meters and consumes 15,750,000 
cu. ft. per year. Western Springs (direct high- 
pressure), with a population of 750, contains 
140 houses, has 126 meters and consumes 3,- 
430,000 cu. ft. The possibilities of high-press- 
ure work in small towns are shown by Plain- 
field, a farming town of 1,000 population, with 
about 195 possible consumers. It was piped in 
1905 with I-in. and 34-in. pipe, radiating from 
the central trunk line, at a total cost of only 
$1,290, and already has 150 consumers. As an 
example of the larger towns, Aurora (popu- 
lation 30,000), has 5,000 consumers, using 125,- 
000.000 cu. ft. of gas. 

The gas is generated by works at four 
points. Coal gas plants at Joliet, Elgin and 
La Grange pump their surplus gas into the 
pipe line, and at Aurora there is a combina- 
tion coal gas and water gas plant which de- 
livers gas to the pipe line or draws from the 
line, according to the pressure conditions. The 
plants have a total generating capacity of 2,- 
705,000 cu. ft. per day, divided as follows: 
Joliet, 800,000 cu. ft.; Elgin, 500,000 cu. ft. 
(and 500,000 cu. ft. of water gas); La 
Grange, 225,000 cu. ft.; Aurora, 330,000 cu. ft. 
coal gas and 350,000 cu. ft. water gas. There 
are gas holder stations of 1,200,000 cu. ft. ca- 
pacity at Joliet, Aurora, Elgin and La Grange. 
District governors reducing the pressure in the 
distribution mains are located at Batavia, Gen- 
eva, St. Charles, Hinsdale and Downer’s 
Grove; all the other towns have direct high- 
pressure in the mains. At each of the four 
generating stations there is a gas pumping 
plant, consisting of straight-line compressors 
operated by steam. These are Ingersoll-Rand 
compressors, each having a steam cylinder 
10 x 14 ins. and a gas cylinder 13 x 14 ins., and 
with a capacity of 270 cu. ft. of free gas per 
minute while operating at a speed of 130 revo- 
lutions per minute. They can compress gas to 
a pressure of 40 lbs. per sa. in. when working 
under a steam pressure of 80 to 100 Ibs. There 


_ are two of these machines at Aurora, two at 


Joliet and two at La Grange. The governor 
used is of the flyball type, regulating the speed, 
according to the demand for gas, up to the 
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maximum speed of 130 revolutions; but should 
a gas main break the engine could not race, as 
the governor would shut it down when this 
maximum speed was exceeded. The governor 
pulley has a safety-stop attachment by which 
the machine would be stopped in case the 
governor belt should break. No figures of 
value as to the cost of pumping are available, 
as the conditions are not favorable to econom- 
ical working. There are four separate sta- 
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curve ranging from 7% HP. at to lbs. press- 
ure to 13 HP. at 22 lbs., 18% HP. at 32% lbs., 
and 234% HP. at 42 lbs. Tests of the flow of 
gas on the line from Aurora to Elgin, equiv- 
alent to 21%4 miles of 4-in. pipe, and tests of 
the flow of gas through 1,048 ft. of I-in. steel 
pipe, are given below. In the former case all 
consumers were shut off the line as far as St. 
Charles, at which point the pressure was taken, 
the pressure at Elgin (as shown by the rise 
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SKETCH MAP OF GAS DISTRIBUTION SYSTEM OF 


tions, and the compressors are not economical 
in steam consumption. With one large and 
economical plant, it is estimated that gas can 
be pumped at 60 to 75 lbs. pressure at a cost 
of 2 cts. per 1,000 cu. ft., including the main- 
tenance of the station. 

Tests of the power required to pump 10,000 
cu. ft. per hour of gas at 63° F. against gage 
pressure of 10 to 42 lbs. per sq. in. gave a flat 


THE 


WESTERN UNITED GAS AND ELECTRIC CO, 


at the gasholder) being about 2 to 3 ins. of 
mercury. In the latter case the pipe was laid 
around the Aurora gas works with such long 
curves that they could practically be ignored. 
In regard to the effect of compression upon 
the quality of coal gas and water gas, Mr. 
Rice states that there is already a tendency 
towards higher pressures than those now em- 
ployed, and that there is immediate need of 
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TESTS OF FLOW OF GAS IN PIPES 


21 miles of 4-in. pipe —— 
Gage pressure Delivery per hour 














1,048 feet of 1l-in. pipe 
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Aurora St. Charles Actual Theoretical Theoretical 

lbs, lbs. cu. ft. cu. ft. lbs. cu. ft. cu ft. 

15 1% 8,400 8,528 1 20 550 618 

20 9% 9,300 10,374 4.51 1,350 1,402 

35 e 16,170 15,645 10,64 2,390 2,381 

50 30 22,860 20,743 17.00 3,550 3,258 
25.00 4,580 4,295 
35.00 6,000 5,520 
40.00 6,977 6,141 


definite knowledge as to the effect of this 


supply of pure air, for it will keep the supply 


higher compression on the candle-power and of free oxygen quite constant. 
especially as to the heat-units, as direct can- Two experiments made with “Oxone” in 
dle-power is becoming of less importance to Niagara Falls have attracted attention. The 


the consumers. 

Working with two or more stages in com- 
pression instead of one, common practice in 
other pressure work, six times the pressure 
can be secured with about twice the horse- 
power. Six times the pressure means five 
times the delivery. With economical engines 
and compressors the steam cost of the addi- 
tional horse-power will be still further re- 
duced in comparison with present installations. 


first was the placing of a man, Dr. R. von 
Foregger, in an air-tight box, three by six feet 
in size, two pounds of “Oxone” being placed in 
the box with him. According to calculations 
made, the air supply in the box should have 
lasted Dr. von Foregger about 20 minutes, af- 
ter which he should have succumbed to asphy- 
xiation. Instead, however, he remained in the 
box six hours, smoking and reading. He suf- 
fered no distress, but apparently was exhilar- 


These are the every-day facts of the natural ated. At the end of six hours the air in the 
gas engineer, who pumps his product at great- box grew bad very rapidly, but the conclusion 
est .economy at about 300 lbs. pressure. was that had more ‘‘Oxone’’ been used he 


It is proposed to economize in the cost of 
producing gas by concentrating the manufact- 
ure in one large plant at Joliet, and pumping 
with an initial pressure of 50 lbs. per sq. in. 
This would involve the re-pumping at Aurora 
of gas for Elgin, if the present route is main- 
tained; but a new and more direct route is 
proposed on which this would not be neces- 
sary. The water gas plants at Aurora and El- 
gin would be maintained for an auxiliary sup- 
ply in case of necessity. The present gasholder 
stations would also be maintained, and per- 
haps be supplemented by others, but nothing 


could have remained in the box for a longer 
period of time. 

Still another experiment was made before 
the Western New York section of the Ameri- 
can Chemical Society in the public library 
building in Niagara Falls on the evening of 
Tuesday, April 3d, when five healthy rabbits 
were placed in an air-tight box with something 
over six ounces of “Oxone.” At the end of 
three hours they were taken out, in seeming- 
ly perfect condition. 


A further use for “Oxone” may be found in 


ak seek Meee Metetesiedl 6s 65 this feature of its probable usefulness in connection with 
the work mining. “Oxone” generators in the form of a 
In addition to its gas plants, the company portable apparatus may be placed on the 
market. In this form the new product would 


operates a modern electric generating station 
at Aurora, supplying electric light and power 
within the city. It does not light the streets, 
however, as this is done by the municipal elec- 
tric light plant. 





be of value to country physicians who might be 
called upon to provide a supply of free oxy- 
gen in cases of serious illness—pneumonia, for 
instance. 





AIR LOCOMOTIVES IN THE 


The Niagara Electro-Chemical Company of SOU 
Niagara Falls, has a new product. to which the A novel use of compressed air is made by 
name “Oxone” has been given. It is a discovery some railway companies in the Southern 


of George F. Brindley, who for years has been 
manager of the Niagara plant, but who will 
shortly depart for the Orient. It is a specially 
prepared fused form of sodium peroxide, bluish 
gray in color, and has the peculiar property of 
emitting free oxygen when it comes in contact 
with carbon dioxide charged with moisture. It 
is this peculiar quality that arouses the belief 
that “Oxone” is to b2 particularly beneficial in 
submarine navigation, for the use of “Oxone’”’ 
aboard the submarine vessels will insure a 


States of America, says the Railway News. 
When the loads of cotton for export are being 
taken to the coast there is always some danger 
of such highly inflammable material becoming 
damaged through sparks from the locomotives. 
To prevent this the locomotive boilers are filled 
with compressed air. <A train load of several 
thousand bales of cotton can be hauled by these 
locomotives at a rate of 12 miles an _ hour, 
although no fire whatever is used in working 
them. 








COMPRESSED AIR. 


EDUCATION OF APPRENTICES 
AT THE TARRYTOWN SHOPS 
OF THE RAND DRILL 
COMPANY. 


WRITTEN FOR COMPRESSED AIR BY AN 
APPRENTICE. 


For several years previous to the consolida- 
tion of the Rand and Ingersoll-Sergeant Com- 
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through the shops. This sums up in a few 
words the policy of the Rand Drill Company; 
their salesmen came in through the office and 
the only shop work done by them was what 
they wished to do of their own free will. In 
fact they were left to work out their own 
education in their own way and were not 
placed under the orders of shop foremen or in 
any way made to feel that manual labor was 
expected of them. On the other hand, how- 





A CLASS OF APPRENTICES AT THE TARRYTOWN SHOPS OF THE RAND DRILL CO. 


panies there was maintained at the Tarrytown 
shops of the former company a most unique 
system for training prospective salesmen, Un- 
l.ke other large manufacturing concerns, the 
Rand Drill Company did not believe in setting 
the young engineers who applied for positions 
in their company to work in the shops, but pur- 
sued a course of systematic training in theory 
as well as in practice. The president of one 
of the largest machinery houses in the United 
States said to the writer, after hear- 
ing about the Rand training system, that his 
experience had always been that the best sales- 
men came in through the 


once 


office and never 


ever, they were expected to work, and to work 
hard. To this end a list of over 300 questions 
was handed to each applicant on his arrival 
and to answer all of these correctly meant 
that many a night was spent in hard study 
and in writing out information acquired dur- 
ing the day. These questions not only cov- 
ered the entire field of compressed air, but 
dealt with the best practice in power plant de- 
sign, installation and equipment of central 
compressed air power plants and many practi- 
cal questions on steam engineering. 

It was presumed that most applicants for po- 
s'tions would be graduates of technical schools 
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and colleges, but as none of the colleges at 
present devote much time to the subject of 
compressed air, it was necessary for these men 
to study the subject from the beginning and it 
could do no harm for them, at the same time, 
to brush up on the subjects of boilers and 
steam engines. There were also men in the 
class who had no college education and a 
number of elementary questions were placed 
on the list for their benefit. As a rule the 
various classes were made up in a most im- 
partial manner, no favoritism being shown in 
appointments, but applicants -were most care- 
fully selected. The class of 1904 contained 
men from various sections of the country. The 
college men consisted of two men from Colum- 
bia University, one from University of Ver- 
mont, one from the Massachusetts Institute 
of Technology, and one from New York Uni- 
versity. Besides these there were two men 
who were not graduates of technical schools, 
one being from Chicago, and the other from 
Mt. Vernon, N. Y. 

As soon as the men had had time to acauire 
some information on the questions submitted, 
a course of lectures and recitations was inaug- 
urated under the auspices of the Chief Engi- 
neer, to whom, alone, the men were held re- 
sponsible. Every Wednesday evening the 
drafting room was turned into a lecture hall 
and discussions were held upon a certain num- 
ber of questions. Much information was given 
to the men at these lectures which they could 
not acquire in the shops. 

While the greatest emphasis was necessar- 
ily laid upon those questions which dealt pri- 
marily with the advantages and disadvantages 
of Rand machinery, a great deal of time was 
devoted to a study of the output of competing 
firms and to this end a room, set apart for the 
apprentices, was fitted up with rock drills of 
all the principal makes, some of them being 
of foreign manufacture, and every facility was 
afforded for taking these machines apart that 
a study might be made of their merits and de- 
merits. 

In order to become familiar with the assemb- 
ling of the various types of air compressors and 
rock drills, a few weeks were spent on the 
erecting floor and in the drill room. Consider- 
able time was also spent in the stock room 
for the purpose of becoming familiar with the 
various machine parts. 

As time went on special lectures were de- 
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livered upon selected subjects. 


The Air Lift 
System of pumping was treated by the Chief 
Draftsman, and lectures were delivered upon 


practical subjects by others 


of the company. 


in the employ 


Exhaustive tests on compressed air appli- 
ances were carried out by the men, and pneu- 
matic plug drillers, chipping hammers and 
riveters were tested for their air consumption, 
driving force, efficiency and durability. 

A more comprehensive course in the appli- 
cations of compressed air it would be hard to 
find, and the writer feels that he has received 
an education in this subject which can only 
be obtained by other men after many years 
of experience. 

In comparison with the methods in vogue at 
other manufacturing plants, the Rand system 
has many points of superiority. The training 
in theory is a great advantage and the uni- 
versal courtesy extended to the applicant in- 
stills in his mind a high regard for his em- 
ployers and develops an esprit-de-crops that 
it would be hard to duplicate. 





GROUTING BY COMPRESSED AIR. 


In the January number of Compressep Arr, 
(Vol. 10, No. 11, page 3871), appeared a short 
item from the Railway News of England re 
garding the use of grout for repairing the 
Winchester Cathedral which was in danger of 
collapsing, a grouting machine invented by 
the late Mr. Greathead for tunnel purposes, 
being used in connection with the work. A 
number of inquiries have been received by 
CompressepD Air regarding this machine, and 
through the courtesy of the makers, Messrs. S. 
Owens & Co., of Whitefriars, London, E. C., 
England, we are enabled to present to our 
readers the following detailed description. 

The device is the result of much thought 
and experience, the nature of the work re- 
quiring the use of a machine as simple as pos- 
sible in construction as any complication of 
parts would be fatal to its extended use. It 
was the aim of the manufacturers, therefore, 
to design a machine which would represent 
efficiency and simplicity. How well they hzve 
succeeded is shown by the accompanying draw- 
ings. 

As will be seen, the apparatus consists of 


‘two cylindrical galvanized tubes of air tight 


construction, in the larger of which is fitted 
a pair of specially constructed air pumps situ- 
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ated inside the air receiver with delivery 
valves opening therein—air suction valves be- 
ing lodged in the several buckets. Motion is 
given to the buckets by means of connecting 
rods and the usual crank and fly wheel. ‘the 
compressor is fitted with a relief valve and 
pressure gage and a special air screw-down 
valve from which runs a flexible air pipe to the 
second smaller cylinder, termed the grout pan. 
This is fitted with a wrench cover and opens 
for the reception of mixed Portland cement or 
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The operator at the nozzle in charge of feed- 
ing the grout then allows the contents of the 
pan to be ejected to the required spot. The 
mixing of cement again takes place and the 
process is repeated until the entire work is 
carried to completion. 

It will be seen that by this means it is pos- 
sible to inject fluid cement into places which 
would be inaccessible by any other method. 
The process is adapted for use on foundations, 
sea walls, repairing buildings, etc. 
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DIAGRAM OF GROUTING MACHINE MADE BY S. OWENS & CO., ENGLAND. 


grout. The inside of this cylinder is fitted 
with a series of beaters on a central spindle 
which, during the process of grouting, are 
kept revolving in order that the slurry may 
not have time to settle. A controlling valve 
er cock is fitted to the grout delivery outlet 
from which a length of hose, fitted with a cone 
chamber outlet, delivers the grout at the re- 
quired point of application. 

The method of operation is as follows: The 
mixture of slurry or grout is prepared while 
the air pressure is being raised. When the 
grout becomes sufficiently fluid it is poured 
into the grout pan, the lid of which is immed- 
iately closed and the beater set to work. By 
this time the air pressure in the receiver has 
attained its maximum and is allowed to pass 
into the pan by opening the regulating valve. 


THE SAND BLAST. 





WRITTEN FOR COMPRESSED AIR BY 
J. M. BEtTTon. 





In a sand blast apparatus, and especially in 
the Injector Sand Blast, the injector principle 
is followed closely in first starting the flow 
of sand by creating a mild vacuum by means 
of a vertical jet through the sand valve, 
equivalent to the suction jet of the steam in- 
jector, mixing the sand and air by means 
of the second vertical or mixing jet which 
also starts the combined current forward, and 
by augmenting the velocity of the current, 
using a horizontal or forcer jet, as well as 
by contracting the walls of the mixing cham- 
ber. In other words, the air supply is sub- 
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divided and applied at such points and in 
such a manner that its effort is cumulative, 
producing a very vigorous blast of sand and 
air, so thoroughly mixed that each grain of 
sand may be considered as being projecied 
upon the work individually and with the great- 
est obtainable velocity, the thoroughness of 
cleaning by means of the sand blast depend- 
ing upon the force of the impact of the in- 
dividual grains of sand. It is the sand only 
that does the work; the air jet alone would 
only blow off the loose surface. By so sub- 
dividing the air, the same results are attained 
with the Injector Sand Blast, with less con- 





EXTERIOR OF INJECTOR SAND BLAST. 


sumption of air, than with the ordinary sand 
blast, in which the sand drops from the sand 
tank into a current of air and is blown on to 
the work by sheer brute force. 

Successful operation of the sand blast is 
insured by providing an ample volume of air. 

The table on page 4115 gives the number of 
cubic feet of free air per minute required un- 
der different pressures and with various sizes 
of nozzles, and in general practice the amount 
of free air so stated should be provided, using 
for this purpose an air compressor, of any 
type or make, of ample dimensions to deliver 
the desired quantity at a moderate speed; 150 
revolutions per minute is customary. 

From the compressor the air should be led 
into an air receiver, either vertical or horizon- 
tal, taking care not to reduce the size of the 
air delivery pipe. This receiver for ordinary 
foundry work may be 30” diameter and 72” 
in height, and should be provided with a safety 
valve, pressure gauge and blow-off cock, the 
latter near the bottom, to remove any water 
condensed from the air. 


It is especially desirable that the air piping 
from this receiver to the sand blast be not 
less in diameter than the air connection of the 
sand blast. If the distance between the re- 
ceiver and the sand blast is more than 75 feet, 
the pipe should be larger than the air connec- 
tion of the sand blast, to allow for loss for 
pressure from friction. It is not that the sand 
blast will take all of this air: it can only take 
the amount which the nozzle will discharge 
under the working pressure; a %” nozzle un- 
der 30 Ibs. pressure will take 161 cubic feet of 
free air; but the best and satisfactory results 
are only obtained by having this backing of air 
behind the jets. 

If the air system is already established and 
the pressure carried is 80 to 110 lbs. neces- 
sary for the successful operation of pneumatic 
tools, the pressure may be reduced by means 
of a pressure-reducing valve, or a separate 
air compressor installed for ‘the sand _ blast 
only. 

If a reducing valve be used, the air should 
be led from it into a supplementary air re- 
ceiver, from which it is piped off to the sand 
blast. 

This supplementary receiver need not be 
large; a galvanized kitchen range boiler 12” 
in diameter and upwards or a section of large 
pipe can be used, a pressure gauge being con- 
veniently attached. 

The sand tanks of the Injector Sand Blast 
are marked “Good for 40 lbs. pressure” as a 
matter of precaution. They are tested under 
80 Ibs. air pressure, and while they can be used 
under higher pressures 40 lbs. is as high as 
any ordinary sand blast work requires, ex- 
cept for steel castings. 

The air piping should be protected from 
condensation if the lines be Jong, and if mois- 
ture or water shows in the air at its entrance 
into the sand blast, it is necessary that some 
means of removing this and drying the air be 
provided. This can be done by an “After 
Cooler,” or by means of one or more “U” 
loops introduced in the line of air piping. 
Drip cocks at the bottom of these loops will 
draw off the entrained water, or it may be re- 
moved by an ordinary bucket steam trap. 

Water must be kept from the sand to in- 
sure proper working of the sand blast. If 


jt enters the tank it will cause the sand to 


cake and arch over the sand valve, and the 
only remedy is to shut down, draw off the 
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sand through the drain hole in the bottom of 
the sand tank, and start over again with dry 
sand. 

Dry sand if left in the sand tank over night 
will absorb moisture and may refuse to flow 
the next day, and for this reason it is recom- 
mended that the sand tank be always emptied 
at the close of the day’s work. A very little 
experience will enable the operator to gauge 
the filling of the tank to the day’s work. 

The sand should be perfectly sharp, clean 
quartz or silica, sifted through a screen of 
proper mesh, and dried long enough before- 
hand to have it cold when used. If too warm, 
it will create steam within the tank. If heated 
too hot, it will crack and disintegrate. 

The sand can be dried in any manner most 
convenient, on a steam table, or in a dryer 
made by building a flaring hopper around a 
small coal stove, the dry sand falling to the 
ground through suitable openings in the bot- 
tom of the hopper. 

Almost any sand can be used, but it will be 
found that sands containing an undue amount 
of clay or mould will give this off in the form 
of dust, causing discomfort and doing no part 
in the actual cleaning. An examination of 
sand under a pocket magnifying glass will be 
found valuable in determining whether to use 
a sand or not. 

With a %” nozzle, always screen the sand 
through a No. 8 mesh screen, which will re- 
move all pebbles, sticks, etc., too large to pass 
through the nozzle, as a small obstacle will 
stop this at times. Should this occur shut off 
the sand blast by closing the sand valve, then 
shut off the air and open the air cock at the 
top of the tank. When the pressure falls, the 
nozzle can be quickly removed, cleaned out 
and replaced. 

If this is done when the pressure is on, the 
operator should be careful of his eyes when 
the nozzle tip is removed, as the sand will 
fly under the air pressure behind it. 

With %” nozzles a very much coarser sand 
can be used, and the Injector Sand Blast has 
been operated successfully with pebbles aver- 
aging 1%” in diameter, using them again and 
again. These quickly rounded off their sharp 
edges, and their action upon the castings can 
be compared to that of peening them with an 
infinite number of small ball-peen hammers, 
cleaning them very thoroughly and giving a 
very good finish. A coarse sand or gravel will 


be found effective for general work in the 
foundry and especially for steel castings. 
Any expensive or intricate device for remov- 
ing the dust during the work of sand blasting 
or for saving and removing the sand will gen- 
erally be found inadvisable. Numbers of these 
have been installed, but have seldom been dup- 
licated, and in every case they have been 
sources of constant care, repairs and expense. 
It is advisable to clean castings as near out 
of doors as possible, in an open shed or in a 
room with a large door or windows open to 
the air. Let it have a tight floor, covered with 


AIR GAUGE PRESSURES IN POUNDS 








Diameter 

of Nozzle 

in inches 5 10 15 20 25 30 
4 15.4 218 26.7 30.8 34.5 40, 
36 34 6 49, 60. 69. Tt. 90. 
A 61.6 87, 107. 123, 138. | 161, 
55 96.5 136, 167. 193 216, 252. 
A 133, 196, 240, 277. 310, 362, 
% 189, 267. 326, 378. 422. 493. 


AiR PRESSURE REQUIRED. 
For Light Work (stove castings, etc.) 5-10 lbs. 
For Medium and Heavy Grade Iron 


Castings, - - - - - 15-20 lbs. 
For Steel Castings, - - - 30-75 lbs. 
For Cleaning Buildings and _ Steel 

Structures, - - - 5-30 Ibs. 


(According to Height.) 





sheet iron; have benches for holding the cast- 
ings, with bottoms made of wire screens, and 
let the sand fall through to the floor, remov- 
ing it by hand from time to time, screening it 
and using it again. Foundry labor is not ex- 
pensive. If the dust is excessive, remove it 
by an ordinary exhaust fan. 

Care should be taken not to locate the sand 
blast near the air compressor, especially if 
the latter is also used to supply pneumatic 
tools, for the dust will not only cut the air 
cylinders, but will prove very troublesome in 
those of the tools and in the valves, and may 
necessitate their renewal. 

The operators should preferably wear reg- 
ular sand blasters’ helmets, which have loose 
hoods descending over the shoulders, arranged 
to tie at the bottom. 

If the work is continuous it is well to use 
a respirator or muzzle to cover the mouth and 
nose, and prevent the inhaling of too much 
dust. A wet sponge will answer fairly well 
for this purpose. When the work is done out 
of doors or with free access to the air, the dis- 
comfort from dust is not very great, increas- 
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ing, of course, if the operator is working in a 
confined space. Rubber or leather gloves are 
desirable to protect the hands from the sand. 

The helmet is not necessary and many op- 
erators use only goggles or large stone cutters’ 
spectacles of plain glass, and cover their noses 
and mouths with cloths or sponges. 

Any playing with the sand blast when in 
operation should be emphatically discouraged. 
The sand will fly farther than might be ex- 
pected, and the chances of injuring some by- 
stander’s eyes are too great to take any 
chances on. 

Of the various sizes of sand blasts now on 
the market, the 24” x24” is best adapted to 
general work in cleaning small castings, and 
especially for cleaning the brick and stone 
work of buildings. The 30” sizes are identi- 
cal in operation, differing only in capacity; the 
30” x 36” (capacity 1,200 Ibs. sand) when oper- 
ated under 25 to 30 lbs. air pressure and with 
a 1%” nozzle, will require filling about twice 
in a day of 10 hours, and the 30” x 48” (ca- 
pacity 2,000 lbs. sand) will require one filling 
in the same time. 

In considering the quantity of air required 
per minute to operate the sand blast, the quan- 
tity of sand therein may be disregarded. It 
will not exceed I per cent. volume to volume 
of the air. 

For cleaning the exteriors of buildings, struc- 
tural steel work, as bridges, etc., there will be 
required a portable air outfit, mounted on 
wheels, comprising an air compressor of com- 
pact form (about 12”’x 8”) operated by a gaso- 
line or petroleum engine, belted or geared to 
the compressor; the engine should be about 12 
H. Pp. There should be a gasoline tank hung 
under the body of the truck and also a water 
tank or cooler for the jacket cooling water, 
although this can usually be obtained through 
a line of hose from some faucet or hydrant 
in the building being cleaned. There should 
also be provided an ample air receiver. The 
truck should be covered with a permanent top 
or by canvas curtains—the closer the better, as 
any brasses, as lubricators, etc., are liable to 
be stolen. 

This outfit will keep two 24” sand blasts at 
work, these being located on the ground at 
the side of the building being cleaned and 
connected to the air receiver by lines of 34” 
rubber hose. 

The mixed air and sand is carried up to the 


highest points of the building through a line 
ci 34” rubber hose, the end of which is pro- 
vided with a “Y” fitting enabling two nozzles 
to be led from the main delivery hose and two 
operators to work from each sand blast. 

The sand should be fine, sharp and perfect- 
ly dry, and the air must be dry also; and this 
work cannot be done when the weather is un- 
favorable, rainy, or damp and foggy. 

The operators work on light swinging 
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SECTIONAL VIEW OF INJECTOR SAND BLAST. 


stages about 20 feet in length, similar to those 
used by painters, and these are usually en- 
closed by a close canvas screen extending 
along the rear and two ends, and also below 
the staging where it is made in the form of a 
hopper, terminating in a canvas chute about 
6” in diameter, through which a large propor- 
tion of the sand falls to the ground and is 
used again. The operators usually protect 


their faces by helmets. 


An air pressure of 30 Ibs. is usually enough 
to carry the sand to the cornices of the high- 


$$ $$ <r 




















COMPRESSED AIR. 4117 


est buildings and to do effective work. In op- 
erating on marble and sandstone care must be 
taken to regulate the air pressure and not to 
have it too high.’ The carving on such ma- 
terial absorbs moisture and becomes soft and 
disintegrated, and if the sand blast is too 
vigorous, many smal! details of the design can 
be speedily obliterated beyond replacing. 

In cleaning steel work of bridges, viaducts, 
etc., a moderately high pressure will be found 
very effective and will clean the steel down 
to the original gray metal. 

By adapting the air pressure, grade and 
quantity of sand to the work to be done, sat- 
isfactory results can be readily obtained with 
the sand blast, and its field of usefulness 
greatly enlarged. 


LIQUID AIR IN MEDICINE AND 
SURGERY. 


Valuable experiments have been made in the 
therapeutic value of liquid air. In an account 
of the work with this medium a specialist says : 
“Any inflammatory process where cold appli- 
cations in any form are a desirable part of the 
treatment can be administered more satisfac- 
torily with some form of liquid air in appli- 
cation than in any other way. For example, 
an inflamed knee or other joint can be ex- 
posed to the dry, cold vapor emanating from a 
vessel of boiling liquid air, and any degree of 
temperature can be given, and the temperature 
of the joint or part can be reduced to any de- 
sirable point. Another method, quicker in its 
after effects, is to soak a towel in the liquid 
and apply it quickly and intermittently till the 
part has been thoroughly chilled. A glass bulb 
filled with the liquid and rolled over the sur- 
face of the joint is another efficient means of 
accomplishing the result. A current of air can 
be sent through the ice coil, providing there is 
protection between the coil and the skin, to 
great advantage when cold is a desirable ad- 
junct, as in the case of acute abdominal trou- 
bles, such as appendicitis. 





“To produce an inflammation or stimulating 
effect the liquid air must be applied directly 


and intermittently to the skin. The best ex- 
ample of this effect is seen in chronic indolent 
ulcerating surfaces, when by spraying here and 
there over the surfaces just sufficiently to 
freeze for a second only a good, healthy, gran- 
ulating surface will be obtained after only a few 
treatments of this character. 

“It can be readily understood that any for- 
eign growth upon the skin or within reach of 
operation can be destroyed by liquid air. It 
may take two, three or more applications. The 
only danger to be avoided is excessive freez- 
ing, which results in inflammation. The air 
inflammation subsides quickly and responds 
readily to hot boracic acid or carbolic fomen- 
tations. If such a growth as a naevus or any 
birthmark or tumor be treated judiciously it 
can be removed much more quickly and with 
less pain than by any other method. If not 
done too rapidly no scar is left to show its 
location. 

“In the treatment of carbuncles not too far 
advanced, not more than three inches in cir- 
cumference, liquid air seems to act as a specif- 
ic. In all cases treated under this size activity 
has been aborted within an hour after freez- 
ing. If liquid air could be of service only in 
the treatment of the carbuncle its success in 
this one lesion would be sufficient reward for 
its discovery.” 





MEANS of continuously measuring the 
A work performed in the steam cylinder of 

an engine is now afforded by an instru- 
ment, consisting of an ordinary steam indicator, 
in which the pencil is replaced by a planimeter 
wheel, the only difference being that instead of 
the spring-loaded piston causing a pencil to be 
raised and lowered proportionally to the press- 
ure, the planimeter wheel is canted propor- 
tionately to it. The effect of this, when the 
wheel is made to bear continuously on the 
drum, which ordinarily carries the paper, is to 
make it rotate proportionately to the area 
which would have been described by the pen- 
cil. This rotation is recorded by suitable 
mechanism, and it is only necessary to know 
the length of the imaginary card, and to apply 
the necessary constants to the reading, to know 
the total horse-power recorded 
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MOISTURE IN AIR. 


In considering questions of moisture and 
temperature in air the physical reactions are 
the same whether the air is free atmospheric 
air or confined compressed air. In other 
words, the conditions that exist in the at- 
mosphere generally, producing and dissipat- 
ing moisture, the effect of heat and cold on 
air, as exhibited by weather conditions gen- 
erally, may be, and are, produced in com 
pressed air under similar conditions. The pro- 
duction of fog, for instance, is the condensa- 
tion of the moisture in the air due fo cooling. 
As the air becomes cooler it shrinks and the 
moisture is precipitated. In an air lock it is 
common practice to note that while unlocking; 
that is, coming through the lock, and as the 
pressure is being reduced by opening the dis- 
charge valve, a fog accumulates, becoming 
thicker as the temperatures and pressure are 
lowered. The writer at one time was attacked 
by the ‘‘bends,’’ or the caisson disease, after 
coming out of the old Hudson River tunnel. 
He was promptly taken into the “hospital”, 
which was nothing but a horizontal tank about 
the size of a common locomotive boiler. The 
pressure, amounting at that time to some 30 
pounds, was admitted, and it acted instantly 
to relieve pain and to produce normal condi- 
tions. He was told to open the throttle valve 
and let the pressure out so that he might 
open the door. As he did this he noticed that 
the temperature was gradually lowered and at 
a certain point, known as the dew point, he 
was enveloped in fog. The pain returned 
about this time so that he shut off the dis- 
charge valve and opened the cock, admitting 
compressed air. The fog immediately disap- 
peared, the temperature was slightly increased 
and the pain stopped. This condition was re- 
peated several times, so that here is a means 
by which “artificial” fog may be produced at 
will. 

The same physical laws apply in the produc- 
tion of fog as in the condensation of mois- 
ture on the exterior of an ice pitcher or on a 
window pane in winter time. In one case, that 
of the fog, the moisture is in suspense; that 
is, it is aerated, because the thing which cools 
it and upon which it attaches itself is air, 
while in the case of the ice pitcher and win- 
dow pane there is a solid substance upon which 
the moisture adheres, congealing from fine 
foggy particles to a condition of water. In 
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each case the initial step which produces con- 
densation is a lowering of temperature. The 
capacity of air to hold moisture is a question 
of temperature, not of volume. We have a 
certain quantity of air and it contains a cer- 
tain quantity of moisture. If that air is rap- 
idly reduced in temperature moisture will ac- 
cumulate because the air is unable at the re- 
duced temperature to hold the moisture that 
is present. 

The physical conditions referred to are found 
during the compression and use of air. There 
is a system known as the Taylor system for 
compressing ait hydraulically. This Taylor 
system has been described as the Pohlé pump 
reversed. The Pohlé pump lifts water from 
wells by inserting compressed air at the bot- 
tom of an eduction pipe. The column from 
the bottom of the well to the surface is a mix- 
ture of water and air. The Taylor hydraulic 
system of compression is a Pohle pump turned 
upside down. Water is carried down through 
a pipe into a well or over a dam and in going 
down it carries air with it. The deeper it goes 
the more is this air compressed, but from the 
top to the bottom there is a constant con- 
tact between the air and the water. Now it is 
a singular fact that the Taylor system of 
pumping produces dry air. Compression of 
air under the usual conditions results in the 
accumulation of moisture either in the air re- 
ceiver, the pipe line or in the motor. Mois- 
ture in compressed air is a serious matter 
and many difficulties arise from its presence. 
One would naturally suppose that the Taylor 
system, or any system of compressing air by 
water, would result in moist air. The con- 
trary is the fact, and the reason for it is plain. 
In the first place the water is cold, hence 
the air is reduced in temperature. This re- 
duction causes condensation of moisture on 
the water surface of the bubble of air, hence 
the water is constantly taking water out of the 
air. Water has an affinity for its like and is 
an excellent condensing medium. Again, when 
the air is produced by this hydraulic system it 
is discharged at reasonably low temperatures 
—temperatures usually lower than those at 
which it is used, hence from the time of com- 
pression to the time of use there is an in- 
crease in temperature which means a drying 
process or a lessened liability to drop mois- 
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the water injection air compressor, which 
forces a spray of water into the cylinder dur- 
ing compression. So long as this water is 
cold the air is produced comparatively dry. 
When the Washington (D. C.), aqueduct was 
built—about twenty years ago—water injec- 
tion air compressors were used. Difficulties 
were experienced in keeping sufficient cold 
water in contact with the air during compres- 
sion, hence the discharge pipes accumulated 
considerable water due to reduced tempera- 
tures as the air was carried over the hills, 
aided perhaps by insufficient areas of valves 
and passages, which resulted in carrying some 
of the injection water over with the air. How- 
ever this may be, the remedy was found by 
pumping cold water into the air receivers and 
discharging the compressed air directly from 
the compressor below the surface of the wa- 
ter in the air receivers. So long as the water 
in the receivers was kept cold this air when 
discharged below the surface left its moisture 
in the receiver and no further trouble was ex- 
perienced in the line or in the tunnel. 

The points mentioned are pertinent just now 
in connection with efforts made by the Rapid 
Transit Commission in New York to make the 
Subway more comfortable. The popular im- 
pression that the Subway is badly ventilated is 
erroneous. It is a rare thing that tunnels are 
as well ventilated as the New York Subway. 
The shafts are usually four in number, sit- 
uated about half a mile apart, and anyone go- 
ing up or down the stairs realizes the thor- 
ough draft of air in and out, which cannot 
but produce wholesome ventilation. The 
trouble with the Subway is that it is hot and 
that the conditions of moisture are uncomfort- 
able. Dr. George A. Soper was employed by 
the Rapid Transit Commission to investigate 
the air in the Subway. He reported that in 
July last the Subway was 5.6 degrees warmer 
than the street; that in the fall of the year 
the warmth of the Subway was greater rela- 
tively than on the street, the difference at one 
time being as great as 15 degrees. As to hu- 
midity, Dr. Soper said that it had been found 
that the Subway was dryer than the street. 
Dr. Soper referred also to the dust in the Sub- 
way as being composed largely of bits of iron 
which came from the wear of the brakes. 

The chief trouble is one of temperature, 


ture. wien’ although every one does not agree with 


Another illustration of this point is shown in 


Dr. Soper in that the air in the Subway is 
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dryer than the air in the street, yet the un- 
comfortable feeling which undoubtedly exists 
there is due mainly to the temperature condi- 
tions. The simplest way to remedy this is, of 
course, to “lift the lid,” but as this cannot be 
done it becomes a question of how best and 
cheapest to cool the Subway. It is plain that a 
system of cooling pipes, carrying brine, might 
be established throughout the limits of the 
tunnel, and in this way the temperature might 
be considerably reduced, but the expense of 
such a system would be great, and while the 
temperature conditions would be improved the 
uncomfortable effect from the dust particles 
would still exist. 

What simpler or better plan can be found 
than to use natural conditions of moisture and 
air? We have all noticed that on a muggy 
day the atmosphere has a regular Subway feel- 
ing and that along during the afternoon as the 
clouds accumulate and rain falls in torrents 
this muggy atmosphere is cleared and it has a 
crisp, fresh feeling. This is due to cooling 
and condensation of moisture. In the Sub- 
way, between the stations and directly over 
the tops of the cars, pipes might be laid, dis- 
charging a spray of air and water, the com- 
pressed air being used at moderate pressures 
simply to spray the water, and in this way a 
certain reduction in temperature would re- 
sult and a clearing of the atmosphere by a 
washing process. This need not be carried out 
to the extent of producing any large volume 
of water. On the contrary, the spraying of 
the water acting like a garden hose would pro- 
duce the maximum cooling effect with the 
minimum quantity of water used. There must 
surely be in the Subway sufficient provision 
for drainage to take care of what little water 
might be discharged on the floor. Further- 
more, it would seem that if the drainage con- 
ditions there are not sufficient they should be 
increased, because it would certainly do the 
Subway no harm to be washed in this way. 
One objection to the Subway is that there is 
an accumulation of dirt in the roadbed which 
gets no chance to be clarified. The spray sys- 
tem of cooling by compressed air and water 
is not a new thing. It is found in natural as 
well as artificial conditions. Mines that are 
very wet, as for instance the Clover Leaf in 
the Black Hills, where water pours in streams 
through the roof, is one of the most com- 
fortable mines to work in, because there is a 
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crisp, cool feeling to the air and a freedom 
from all muggy Subway conditions. The 
spray system has an additional cooling advan- 
tage in that the conversion of the particles of 
water into vapor absorbs heat, just as heat is 
absorbed when water is converted into steam. 
These particles of vapor must get their heat 
from the atmosphere as the steam gets its heat 
from the coal and water. 





IS IT MR. ANANIAS OR MR. 
IGNORANCE ? 


Is it Mr. Ananias or Mr. Ignorance who 
writes machinery catalogs, or do they collabor- 
ate? The thought prompting the question that 
forms the title of this editorial is induced by 
the sights one sees on every side of small ma- 
chinery installations which come to grief on 
the rocks of misrepresentation. 

Who misrepresented?—Mr. Ananias or Mr. 
Ignorance? Let us consider misrepresentation 
by catalog and leave to some future time the 
discussion of the same trait in the salesman. 

The aim of the machinery catalog should 
be to show the prospective user that it is to 
his interest to buy, to bring to his attention 
the merits and advantages of using the par- 
ticular machine referred to in the catalog and 
to keep within known facts in order that the 
buyer of small installations may gage his re- 
quirements in cases where several machines 
are dependent on each other for the efficient 
and economical operation of the entire plant. 

We will give an imaginary case that could 
easily hold true and no doubt does hold true 
in many instances. 

Mr. Stoneman owns and has been operat- 
ing for some years a quarry out of which he 
has been able to make a scant living besides 
laying up a little capital. He hoped to install 
up-to-date tools in order to get what he con- 
sidered his rightful share of this world’s 
goods. He knew his output was costing him 
too much and his limited capital would not 
allow him to call into consultation an ex- 
perienced engineer; but a happy and brilliant 
thought struck him—he would send for cata- 
logues! In his innocence he decided to read 
up the catalogues and “figure out his own 
plant.” 

Mr. Compressorman says in his catalogue 
that he has a machine with a capacity of 100 
cu. ft. of free air per minute when running 
at “N” revolutions per minute and _ states 
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somewhere in the catalogue, inconspicuously so 
that it will not prove offensive to the eye, that 
this is “piston displacement.” He seldom if 
ever mentions that his compressor has a volu- 
metric efficiency of, say, 80%, and that his ma- 
chine only delivers 80 cu. ft. of free air. Mr. 
Stoneman “figures” on 100. He sees by Mr. 
Pneumatic Toolman’s catalogue that this will 
run five plug drills continuously—for doesn’t 
the catalogue say that each one takes 20 cu. 
ft. of free air per minute at “N” pressure? 
Then Mr. Rock Drillman tells him that his 
make of tools will drill 70 ft. in to hours and 
will use “N” pounds of steam. Mr. Boiler- 
man can supply just the right boiler to run 
these drills—his catalogue says so. Mr. Stone- 
man decides to run his 10 H. P. (catalogue rat- 
ing) compressor with Mr. Gas Engineman’s 10 
H. P. (catalogue rating) gas engine. 
MAY SUCCESS CROWN HIS EFFORTS. 

Mr. Crusher’s machine will take care of 200 
tons of rock (catalogue rating) per hour and 
requires ‘‘N’’H. Pp. Mr. Steam Engineman de- 
scribes in his catalogue just the engine for this 
work. And so on ad infinitum! 

Mr. Stoneman “figured out his own plant,” 
but shortly after he had put his capital into 
catalogue-rated machinery he had an awaken- 
ing, the shock of which need not be dwelt 
upon. 

And why should this condition exist? Why 
are the present day catalogues of use chiefly 
as samples of high-grade printing—because the 
“other fellow” rates his machinery way above 
its possible capacity? Does the salesman fol- 
low up the catalogue verbatim, or does he 
modify the cold hard type and let himself and 
his employer down as easily as possible by ob- 
scuring the inconsistencies with a voluminous 
discourse couched in hyper-technical terms? 


DENATURED ALCOHOL. 


Now that the free alcohol bill has been 
passed by the Senate we believe that our read- 
ers may be interested in knowing how this 
alcohol is prepared for market, and Germany, 
being the largest manufacturer of this sub- 
stance, is naturally looked to for the required 
information. 





This matter has been very ably treated by 
Mr. Mason, formerly Consul General to Ber- 
lin, in some of his reports. He states that 
most of the free alcohol used in Germany is 
“denatured” or rendered unfit for drinking 
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purposes by admixture, in the presence of a 
government official, of a number of different 
substances prescribed by a very elaborate 
statute which governs this complicated sub- 
ject. There are two classes or degrees of de- 
naturalizing, viz, the “complete” and the “in- 
complete,” according ‘to the purposes for which 
the alcohol is to be ultimately used. 

Complete denaturalization of alcohol by the 
German system is accomplished by the addi- 
tion to every 100 litres (26% gals.) of spirits 
of: (a) two and one-half litres of the “standard 
denaturalizer,” made of four parts of wood al- 
cohol, one part 01 pyridin (a nitrogenous base 
obtained by distilling bone oil or coal tar), 
with the addition of 50 grams to each litre of 
oil of lavender or rosemary; (b) one and one- 
fourth litres of the above standard and two 
litres of benzol with every 100 litres of al- 
cohol. 

Incomplete denaturization, i. e., sufficient to 
prevent alcohol from being drunk, but not to 
disqualify it from use for various special pur- 
poses, for which the wholly denaturized spirits 
would be unavailable, is accomplished by sev- 
eral methods, as follows, the quantity and na- 
ture of each substance given being the pre- 
scribed dose for each 100 litres (26% gals.) 
of spirits: (c) five litres of wood alcohol or 
one-half litre of pyridin; (d) 20 litres of solu- 
tion of shellac, containing I part gum to 2 
parts alcohol of 90 per cent. purity (alcohol 
for the manufacture of celluloid and pegamoid 
is denaturized) ; (e) by the addition of 1 kilo- 
gram camphor or 2 litres oil of turpentine, or 
one-half litre benzol to each 100 litres of spirits: 

The price of denaturized alcohol varies in 
the different States and provinces of the Ger- 
man Empire in accordance with the yield and 
consequent market price of potatoes, grain and 
other materials. At the present time alcohol 
of 95 per cent. purity, which is the quality 
ordinarily used in Germany for burning, sells 
at wholesale from 28 to 29 pfennigs (6.67 to 
6.9 cents) per litre (1.06 quarts), and at re- 
tail for 33 pfennigs (7.85 cents) per litre. 

Of completely denaturized alcohol there was 
used in Germany during the year 1903-1904, 
931,406 hectolitres denaturized by process (a), 
as described above, and 52,764 hectolitres 
which had been denaturized by process (b). 
This made a total of 26,080,505 gallons of 
wholly denaturized spirits used during the 
year for heating, lighting, various processes 
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of manufacture and for the operation of num- 
erous direct combustion engines throughout 
the empire. 





AMERICAN TOOLS ABROAD. 


Exports of machinery and tools from the 
United States have been increasing rapidly. 
For nine months ending with March the ex- 
ports of tools of certain classes were a mil- 
lion dollars in value in excess of the exports 
for the corresponding months a year ago, while 
saws increased over $100,000, cutlery nearly 
$150,000, firearms over $500,000, cash registers 
$300,000, electrical machinery $400,000, metal- 
working machinery $1,753,000, printing ma- 
chinery $150,000, pumps and pumping machin- 
ery $1,220,000, sewing machines $1,000,000, lo- 
comotives $2,300,000, and so on with other 
articles under the head of machinery. 

Lieut. Godfrey L. Carden, writing in Har- 
per’s Weekly, says: 

“Ten years ago one might have traveled the 
length and breadth of the Rhein provinces, the 
great iron and steel district of Germany, and 
in all the leading shops one would have found 
English tools. To-day all this is changed, and 
in lieu of English tools one finds now for all 
ordinary work German stock tools; but one 
also finds in nearly all the first-class establish- 
ments a group of American machine tools for 
the high-grade work—a silent tribute to the 
excellence of our output. I found machine 
tools from Providence, Hartford, Plainfield, 
Philadelphia, Wilmington, Cincinnati, Hamil- 
ton, Cleveland—in fact, from all the first-class 
American shops. I found no tools of the sec- 
ond or third grade make. If one would know 
which are the best American machine tools go 
to Germany. The Germans know.” 





NEW PUBLICATIONS. 
SHAFT GOVERNORS.—By W. Trinks, M. 
E., and C. Housum, New York: D. Van 
Nostrand Co. (Van Nostrand Science Se- 
ries.) Boards; 3%x6 inches; pp. 97; 27 
figures, partly in the text, and 16 tables. 
50 cents. 

This book is stated to be the outgrowth of 
notes and rules used by the authors in the de- 
sign and adjustment of engines. It relates to 
the statics of shaft governors only, and the 
authors state that a second volume treating of 
the subjects; gravity balance, disturbances 
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caused by too small rotating masses in eccen- 
tric, synchronous oscillations of spring and 
various dynamic actions of shaft governors, 
will shortly be issued if the present volume 
meets with success. It is very much to be 
hoped that the volume in hand will receive 
such a welcome that the authors will feel dis- 
posed to present to the mechanical world their 
further researches in connection with this im- 
portant subject, as at the present time there is 
practically nothing published on shaft goy- 
ernors and their design and operation. 

The present volume, while highly theoretical 
in its text, treats the subject of centrifugal mo- 
ment, reacting moment caused by friction of 
valves, friction of eccentric strap, spring mo- 
ment, influence of mass of helical governor 
springs in a very thorough and exhaustive 
manner and we believe that on this account 
this little book should be of the utmost value 
to designers, manufacturers of steam engines, 
and engineers in general. In preparing this 
work the authors have conferred a benefit upon 
the engineering profession as they have placed 
before the public exhaustive data upon a sub- 
ject which hitherto has received very little 
attention. 





MINE AND QUARRY.—Published by The 
Sullivan Machinery Co. and issued quar- 
terly by their Advertising Department. 

The publishers state that the object of this 
paper is to familiarize each reader with the dif- 
ferent classes of machinery manufactured by 

The Sullivan Machinery Co., and that this aim 

will be attained by rendering descriptions of 

engineering, mining and quarrying undertak- 
ing of special interest, in which the various 
machines have been or are employed; by men- 
tion and illustration of new machines and of 
improvements to existing types. They will 
also render discussions and suggestions regard- 
ing the best practice in the application, use and 
care of machines under different conditions. 
The paper is most attractive in outward ap- 
pearance and its reading matter is exceedingly 
interesting, containing as it does articles on 

Rock Excavations at Panama, Modern Meth- 

ods at an Illinois Mine, Diamond Drilling, The 

‘Power Extension of the Chicago Drainage 

Canal, Low Cost of Compressing Air for Drills, 

and other items of interest. It is printed on 

high quality paper and the numerous half-tone 
illustrations are shown to advantage. Mine 
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and Quarry will be sent free of charge to any 
address upon request. 





The American Society of Refrigerating En- 
gineers’ Year Book for 1906 has just been is- 
sued. It contains the constitution, by-laws and 
directory of members. A copy of this may be 
had by addressing the secretary, Suite 806, 
258 Broadway, New York City. 


TRADE PUBLICATIONS. 

Pratt Institute, Brooklyn, N. Y. Pratt In- 
stitute Record, 1904-1905, containing report of 
the secretary. 

C. Drucklieb, 132 Read street, New York. 
“Sandcraft,” an illustrated booklet covering 
the design and application of the Injector 
Sand Blast, and containing much valuable in- 
formation and data on the general subject of 
sand blasting. 

Westinghouse Electric & Mfg. Co., Pitts- 
burg, Pa. Circular No, 1128, illustrating and 
describing small power motors. 

Purdue University, Lafayette, Ind. Cata- 
logue containing a register of the students 
during 1905-1906, lists of the faculty and an- 
nouncements for 1906-1907. 

University of Illinois Press Bulletin out: 
lining summer courses for 1906. Contains in- 
formation relative to the growth of the college 
and of important fuel tests which will be car- 
ried out by the State Engineering Experiment 
Station recently established at the university. 

Milton L. Hughes & Co., Consulting Engi- 
neers, 324 Dearborn street, Chicago. A book- 
let, entitled “The Hughes Idea,” dealing with 
power plant economics and explaining a new 





and original system for saving money in the 
power plant. 

Stanley Electric Mfg. Co., Pittsfield, Mass. 
Bulletins Nos. 603, 604 and 605, illustrating 
carbon-break circuit-breakers and small direct 
current motors. 

Rockwell Engineering Co., 26 Cortlandt 
street, New York, circular illustrating and de- 
scribing pot furnaces for lead and cyanide 
hardening, and for melting soft metals. 

Unit Concrete Steel Frame Co., Common- 
wealth Building, Philadelphia, Pa—Report of 
tests on the Unit System of Reinforced Con- 
crete made under the supervision of the 
engineering staffs of the building bureaus 
of New York and Philadelphia. Includes tests 
by loading, fire and water by Prof. Ira M. 
Woolson, E. M., of Columbia University, New 


York. Tests by applied loads until destruc- 
tion and tests by stationary loads, moving loads 
and vibratory loads in actual practice. 

Baldwin Locomotive Works, Philadelphia, 
Pa. Booklet No. 55, being a record of recent 
construction. This booklet is devoted to a 
description of the Walschaert Valve Gear now 
being used on a number of the locomotives 
manufactured by this company. 

Bury Compressor Co., Erie, Pa. Bulletin 
No. 30, illustrating and describing their duplex 
and compound air compressors, steam and belt 
driven. 

Sullivan Machinery Co., Chicago, Ill.—Bul- 
letin No. 48-F, for April, describing and illus- 
trating the Sullivan continuous coal cutter for 
undercutting coal in room and pillar mines. 

Niles-Bement-Pond Co., 111 Broadway, New 
York—Progress Reporter for May and June, 
describing various new machine tools being 
placed on the market. 


WENTY-FIVE years ago the United 

T States produced 27,000 tons of copper. 

The production during 1905 was prac- 

tically 400,000 tons, or more than~half the 

world’s total supply. The value of last year’s 
output may be given at $160,000,000. 

The uses of this metal are steadily grow- 
ing. It is estimated that by 1920 the require- 
ments of the world will reach 1,500,000 tons. 
The United States will probably hold its pres- 
ent place in the market. New deposits are 
opened from time to time. There are known 
districts yet undeveloped in the Western 
mountains, and Alaska is rich in copper. Mex- 





ico and Canada are coper countries and send 
the United States ore and matte for smelting, 
and pigs, bars and ingots for manufacture. 

The increasing supply of the metal promises 
to keep prices within reasonable bounds, while 
the increasing demand fairly assures ampie 
profits to the owners of copper properties. No 
available substitute has yet been found for 
its use for electrical purposes, and the em- 
ployment of electricity increases from year to 
year. The day of copper has come, and there 
is every reason to believe it will be a long 
day. 





HALL of inventions is proposed for the 
Jamestown Exposition, where unde- 
veloped inventions can be exhibited, 

the belief being that possibly some new arts 
and appliances may thus be brought to light. 
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A MODEL CAR MANUFACTURING 
PLANT. 


The new shops of the Ernst Wiener Com- 
pany are devoted to the manufacture of in- 
dustrial railway equipment of every descrip- 
tion for mines, quarries, contractors, planta- 
tions, brick yards and manufacturing plants. 
The aggregate floor area exceeds three acres, 
and the location of the buildings upon a twelve 
acre lot provides for liberal future expansion. 





CAR ERECTING SHOP 
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of six hundred feet on the yards of the Penn. 
R. R., B. & O., P. & L. E., and the Erie R. R., 


providing unexcelled facilities for shipping 
product. 
The drawing accompanying this article 


shows the location of the principal buildings. 
‘These comprise a new shop, 80 x 200 feet; car 
erecting shop, 80 x 270 feet; woodworking 
shop, 8o x 160 feet ; foundry, 60 x 110 feet; and 
a machine shop, 60 x 160 feet; besides num- 
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GENERAL 
In erecting the new additions to this plant. 
great care was taken to embody the latest ideas 
as regards design and equipment, that they 
might be up-to-date in every particular. 

The location of these shops at Youngstown, 
Ohio, enables the management to obtain raw 
material at a very low cost. This material 
being made at a very short distance from the 
shops. Furthermore, most of the principal 
railroads of the country, including the Penn- 


sylvania, Erie, Lake Shore & Michigan South- ~ 


ern, Baltimore & Ohio, Pittsburg & Lake Erie 
and Youngstown & Southern, center at this 
point. The shops themselves have a frontage 
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SHOPS. 


erous small buildings situated throughout the 
yards and used for storage purposes. 

Throughout the plant the transportation of 
raw material has been well worked out. Spur 
tracks from the yards of the railroads named 
above run into the grounds where they branch 
out into nine sidings reaching to all the prin- 
cipal shops, and one of which leading directly 
into the machine shop and extending the full 
length of the building. Besides these standard 
gage tracks there is provided an industrial 
railway system connecting machine 
foundry, car erecting shop, etc. 

The building construction is of composite 


shop, 
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character, brick being used for all the walls; 
steel girders and columns are employed in the 
new shop, dividing the wall into ten panels, 
each containing six large windows. This 
shop being the newest of the group is, there- 
fore, of most interest. It is exceedingly well 
lighted and, there being no overhead shafting, 
a clear headway is provided throughout the 
entire central portion of the building. The 
floor is of 4-inch yellow pine laid on slag fill- 
ing; each machine, however, being provided 
with a special foundation. of concrete. The 
roof is supported on to steel trusses and is 
covered with asphalt roofing. A skylight runs 
the entire length of the building, the windows 
facing east and west. Along the east side a 
gallery is provided, designed to sustain 200 Ibs. | 
per square foot, under which the smaller ma- 
chine tools are located, being driven by the 
only line shaft in the shop. This line shaft 
is operated by a 20 H. P. Westinghouse, Type 
S, electric motor, and drives nine machines, 
including two boring mills for large car wheels, 
two lathes of 20-inch swing, shapers, radial 
drills, and other small machine tools. All other 
machines in the shop are provided with their 
own individual electric motors. It will not 
be possible here to enumerate all these ma- 
chines, but the more important ones com- 
prise a 60-ton hydraulic ram driven by a 3% 
H. P. motor, one special axle lathe driven by 
11% H. P. motor, two Pels punches driven 
by 4 H. P. motors, one punch driven by a 7% 
H. P. motor, one cold saw, chain driven by a 
5 H. P. motor, one combination punch and 
shears, besides numerous lathes, shears, rivet- 
ers, small punches, and other small tools. In 
the south-east corner of the shop is located an 
Ingersoll-Rand Imperial, Type 11, air com- 
pressor, having a displacement capacity of 250 
cubic feet of free air per minute when oper- 
ating at 180 R. P. M. This compressor is 
gear driven by a Westinghouse 50 H. P., type 
S, motor, operating at 850 R. P. M., and con- 
trolled by a Cutler-Hammer Self-Starter. Air 
is stored in a 42’’x10’ receiver located in a pit 
near the compressor. From the receiver a 4- 
inch main air pipe extends underneath the floor 
floor the entire length of the building, provid- 
ing numerous one-inch outlets to which pneu- 
matic tools may be connected. These tools form 
an important part of the shop’s equipment 
since there is a great deal of rivetting and 
chipping to be done, as most of the small steel 


cars are constructed of steel plates riveted 
together. A 5-ton electric crane operates along 
a central craneway 8o ft. wide. This crane has 
a lift of 24 ft. and operates at the following 
speeds: Main hoist, 50 ft. per minute; bridge 
travel, 350 ft. per minute; trolley travel, 150 
ft. per minute. Two 25 H. P. motors take care 
of the hoist and trolley travel and a 2 H. P. 
motor is used for bridge travel. At each end 
of this shop there are large double doors, per- 
mitting the entrance of freight cars. Along the 
west side there are two smaller doors through 
which an industrial railway leads to the other 
shops of the plant. As a rule it might be said 
that rough castings are received at the north 
end of the shop and that finished product is 
shipped from the south end. 

The material manufactured in this shop con- 
sists entitely of steel cars and metal parts, no 
wooden cars being constructed here as a spec- 
ial shop is provided for that class of work. 

Wooden cars are erected in a large building 
situated at quite a distance from the new shop 
and forming one of a group of buildings which 
comprise the older part of the plant. It is 270 
ft. long by 8o ft. wide and contains 16 stand- 
ard gage tracks running crosswise of the 
building and having a capacity for assembling 
32 standard gage cars at a time. 

A transfer table operates alongside this 
shop in a pit 350 ft. long by 30 ft. wide, and is 
used for conducting the various finished sec- 
tions, such as trucks, and frames from the 
other shops to the erecting shop. Across the 
transfer table from this shop are located the 
woodworking and forge shops. 

These shops are well provided with machine 
tools, driven in groups from shafting operated 
by 25 and 50 H. P. electric motors. The 
forge shop contains seven forges operated by 
compressed air under 25 pounds pressure. It 
also contains steam hammers, a. bulldozer, a 
gang drill, numerous small drill presses, bolt 
threading machines and automatic bolt and 
nut machines. Bar iron is stacked just outside 
the building and large steam engine-driven 
shears are provided. for cutting stock. 

Back of this group of buildings is situated 
a large lumber yard containing over one mil- 
lion cubic feet of lumber which is kept on 
hand for stock purposes. 

The foundry, situated north of this group of 
buildings, is of ample size, 60 x Ito ft., and is 
used for casting car wheels, brake shoes, fix- 
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tures and other parts used in car constructicn. 
It is well lighted and provided with moulding 
machines and machine tools driven by a 20 H. 
P. electric motor. Fuel and iron are carried 
to the charging floor by a hydraulic elevator 
of one ton capacity and having a platform 
6’ x 6’. This foundry is one of the older 
buildings, but it is the intention of the man- 
agement to bring it up-to-date in every par- 
ticular. Pneumatic sand-rammers, chipping 
hammers and other improved apparatus will 
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costing but 28 cents per 1,000 ft. As the en- 
gines, however, only consume 10% cu. ft. per 
horsepower hour, the cost of fuel is therefore 
only $0,003 per horsepower hour. It would be 
hard to find a more economical power plant in 
the country. The engines thus far have been 
running night and day and have operated most 
satisfactorily. Cooling water for the jackets 
is obtained from a cooling pit, having a capac- 
ity for 38,000 gallons, and is circulated by 
means of a centrifugal pump. 








PNEUMATIC TOOLS ARE EXTENSIVELY USED IN THE MANUFACTURE 
INDUSTRIAL RAILWAY CARS. 


very shortly be installed. 

Power plant: Motive power for the entire 
works is generated in a power house, 30 x 40 
ft. in size and containing three 85 H. P. West- 
inghouse gas engines direct connected to 57% 
K. W. electric units. This building forms one 
of the most important installations of the en- 
tire group as it provides an exceedingly econ- 
omical motive power for the works. The en- 
gines are run by natural gas possessing a cal- 
orific value of 1,000 B. T. U. per cubic ft., and 


The engines are supported on foundations, 
5 ft. in depth and each containing 16 cu. yards 
of concrete. The total weight on each foun- 
dation is 36,000 lbs. 

Six No. .0000 cables lead from the power plant 
to the new machine shop; two No. .o000 cables 
lead to blacksmith and woodworking shops, 
and one No. .oo cable leads tothe foundry. A cur- 
rent of 220 volts is used for both power and 
lighting. 

A general office building, situated at the en- 
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trance to the grounds, contains the office of the 
superintendent, a drafting room, library and a 
room for making blue prints by the Wagen- 
horst Automatic Electric Process. 

All buildings are provided with fire extin- 
guishing apparatus. Water mains supply water 
under 60 Ibs. pressure to numerous hose 
boxes, besides which fire pails and extinguish- 
ers are met with at convenient points. 





LIQUID AIR’S USE 

Cheap oxygen is the one important product 
thus far obtained from liquid air, for which 
such extravagant prophecies have been made. 
As the nitrogen and oxygen of the liquid air 
return to the gaseous state, at different tem- 
peratures, it has proven to be possible to sep- 
arate them by fractional distillation, and as 
the evaporation of the gases cools the air en- 
tering to be compressed in the apparatus, the 
process is very economical. An idea of this 
efficiency has lately been given by M. Georges 
Claude. His plant produces 1,000 cubic metres 
of oxygen, with a purity of 96 to 98 per cent. 
in twenty-four hours, and the cost in France 
is only one-twentieth of that of oxygen from 
the electrolytic decomposition of water. 


The electric are in which titanium has been 
distilled has a temperature of about 3,500 de- 
grees C. Making allowance for uncertainty 
as to pressure in the solar atmosphere, M. 
Moissan concludes that points on the sun where 
titanium is seen in the solar spectrum to be 
volatilized must have a temperature between 
two estimates of such heat already made—6,599 
degrees C. and 2,009 degrees to 3,000 degrees 
C. The probability is that the latter is nearer 
to the true heat of the sun than the former. 
This is very much lower than early estimates. 


HE excavation of iron ore by electric and 
T compressed air shovels, instead of steam 
shovels, is to be experimented with on the 
Mesabi range in Minnesota; an electric shovel 
for this purpose is now being built by the 
Bucyrus Company. It is hoped to economize 
by generating power at one large central plant, 
instead of by a boiler and engine on each of 
the numerous machines. The electric power 
will be generated at the new Duluth water- 
power plant. Experiments are also being made 
with a cableway of about 1,000 feet span, 
handling grab buckets, the cableway travelling 
over the ore bed as the work progresses. 
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To the Editor of Compressep Arr: 


Dear Sir:—I am contemplating introducing 
pneumatic hand drills in my stone quarry for 
drilling block holes. Can you give me some 
data and enumerate some of the advantages 
derived from their use, and supply the name 
of some manufacturer ? 

My quarry is a limestone one and the rock 
is all crushed for road work and concrete. 

ft eres Be 

A mere mention of the data concerning one 
of these tools will make the advantages obvi- 
ous. They weigh from 20 to 24 pounds, and 
drill a hole 1% inches to 134 inches in diameter 
to a depth not exceeding 4 feet. The drill stee!s 
which are supplied in any lengths from 6 
inches to 4 feet, have a hole in their center 
running their entire length, the object being 
to convey a blast of air to serve the double 
purpose of keeping the steel cool and cleaning 
the hole, thereby always presenting a clean 
surface to the cutting edge of the bit. The 
bit is of the rosette pattern, which insures a 
round hole and necessitates rotation through 
only a very small angle, which is accomplished 
by the operator. 

One instance that came under our observa- 
tion, that will shsy the phenomenal work 
these drills will do, was that in which a man 
with no experience drilled for three hours at 
the rate of nine feet per hour, hole 1% inches 
in diameter in limestone, but the writer was 
told that this speed is never maintained under 
actual working conditions. However, in a 
juarry in the central part of New York State, 
1 speed of 75 feet per day of ten hours was 
maintained, and it is of common occurrence to 
drill a hole one foot deep in two minutes in 
limestone, and three minutes in hard granite. 
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The advantages of this mode of drilling over 
hand work are obvious, but when one recol- 
lects that for an 1% inch hole three men (one 
holding steel and two sledging) can make only 
about 10 feet a day of ten hours, and if a hole 
small enough for one man to handle the drill 
and strike is used, then the “powder” cannot 
be put in the place where it will do the most 
good, he is forced to the conclusion that his 
output is costing him money that could other- 
wise be saved. 





To the Editor of Compressep Arr: 


Dear Sir:—I have just purchased a second- 
hand straight line air compressor, fitted with 
a fly-ball governor in combination with an air 
regulator. Will you kindly tell me how the 
latter should be piped up? A. S. BEAL. 

The air connection to the pressure regulator 
should always be run from the receiver. If 
this connection were made to the air main or 
discharge pipe, the pressure so obtained might 
be below normal, due to the rapidity of flow 
in those lines. By connecting to the discharge 
pipe an even pressure is obtained free from 
pulsations. 





NE of the first air reheaters ever built was 
designed for use with a rock drill, and 
consisted of a small chamber attached 

to and connected with the supply pipe close to 
the air chest. This chamber was filled with oily 
waste, which was found to burn freely and add 
the hot products of combustion to the inflowing 
compressed air. In the next design, a paraffin 
lamp was placed in the chamber, and, as be- 
fore, the products of combustion were taken 
through the drill along with the compressed 
air. These experiments, though only carried 
out on a small scale, were sufficient to demon- 
strate the advantage of utilizing the heat and 
gases of combustion; but oil is generally an 
expensive fuel, and the drill operator, having 
no interest in reducing the amount of com- 
pressed air used by the drill, cannot be in- 
duced to bother with separate reheaters at- 
tached to each drill. 





COMPRESSED AIR is in receipt of a 
notice from “Purchasers’ Guide” of Oswego, 
N. Y., stating that they desire catalogues of 
all lines that may be issued by our advertisers 
and subscribers. 
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RACTICALITEMS for 
PRACTICAL MEN. 


WATER FOR CONDENSING PUR- 
POSES. 


The amount of water required for the oper- 
ation of either a jet or surface condenser may 
be easily ascertained if it be borne in mind 
that there is a certain amount of heat in the 
steam, and that this heat has to be transferred 
to the condensing water. 
corresponds 


A 26-inch vacuum 
approximately to an absolute 
pressure of two pounds per square inch, at 
which pressure the steam will have a tempera- 
ture of approximately 126 degrees Fahr. In 
one pound of steam at this pressure the latent 
heat is equal to 1,026 British thermal units, 
and therefore a quantity of water will be re- 
quired which is capable of absorbing this heat, 
reaching a final temperature not exceeding 126 
degrees Fahr. Assuming that the condensing 
water is at a temperature of 60 degrees Fahr., 
we are then able to figure on raising its tem- 
perature 66 degrees, which will require ap- 
proximately 66 British thermal units per 
pound. If we divide 1,026 units (the amount 
contained in one pound of steam in the form 
of latent heat) by sixty-six units (the amount 
absorbed by I pound of water) we find that 
15% pounds of water are required to con- 
dense 1 pound of steam. 
the theoretical 
conditions. 


This, of course, is 
amount for the above stated 
In actual practice a combination 
of lower vacuum, and higher initial tempera- 
ture of condensing water, will require a greater 
weight of water per pound of steam condensed. 
In warmer climates it is the custom of manu- 
facturers to require an available quantity of 
condensing water at least twenty-seven or 
thirty times the weight of steam which is ex- 
pected to come from the engine. While in 
some rare cases this quantity of water will 
actually be required during the summer 
months, still the average consumption of cool- 
ing water will be found to be very much less. 





CARE OF PISTON RINGS 


If there is any one part of an engine that is 
neglected it is the piston rings, or packing 
rings, as they are sometimes called. 

Engines that are intended for high speed 
and are running almost continuously every 
day, should have the rings examined at least 
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once a year, and the sharp edges rounded off 
with a smooth file. If they are snap rings, and 
are worn a little small, they should be peened 
out with a light flat peen hammer. 

The proper way to do this is to have an 
assistant hold the ring firmly on a_ bench 
block with both hands near the joint, so as to 
prevent any jar, which might cause it to 
crack. Start from the center right opposite 
the joint, and hammer around about half way 
to the joint, with the peen end of the hammer, 
striking it about every % inch. Then start 
from the center again and peen the other side 
the same distance. The rings should then 
be tried in the cylinder to see how the joints 
look, but be sure that they are left open about 
1-16 of an inch. It is well to try them the 
full length of the cylinder, as it is often a lit- 
tle smaller in the middle than at the ends. I 
have fitted rings this way and run them for 
two years, with good results, but I do not 
mean to infer that they are as good as a set 
of new ones. Very few engineers will have 
a spare set on hand, and are obliged to put 
the old ones back no matter in what condition 
they may be. It is well to take all measure- 
ments for a new set, so as to have them all 
ready to put in the next time you are giving 
the engine an overhauling. The proper way to 


do this is to run the piston to the crank end. 
Then with a piece of %4-inch wire, pointed at 


both ends, get the exact diameter of the cylin- 
der in the smallest place. Should you file the 
wire a little short, just hammer it slightly in 
the center, which will lengthen it again. Send 
this wire with the exact width and thickness 
of the old rings to the builder, and have some 
new ones made. 

It is always well to see how the new ones 
fit the cylinder in the smallest place, before 
putting them on to the piston, or bull ring, as 
it might make serious trouble if there were 
no room left in the joint for expansion. 

When the edges of a ring are worn sharp, 
the oil cannot get where it is needed, 7. c. the 
outside surface of the rings, and the walls of 
the cylinder. Good cylinder oil that will stand 
a high degree of heat, will adhere to the walls 
of the cylinder and form a thin film, which 
will lubricate the rings as they slide back and 
forth. If the edges are not round, they will 
scrape the sides so that both the cylinder and 
the rings will suffer. The engine will pound 
badly, or there will be a rattling noise in the 
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cylinder, and the engineer will let the lubricat- 
or run a little faster, so as to help stop the 
noise, when perhaps the engine is already 
getting more than double the oil that would 
be necessary if everything was as it should 


‘be inside of the cylinder—F. P. Kinper, in 


The Engineer’s Review. 


The steam pressure that would be allowed 
on a boiler 50 inches in diameter, 34-inch 
thick with a tensile strength of 60,000, would 
be found by the rule: Multiply one-sixth of 
the tensile strength of the plate by the thick- 
Then divide this quotient by the radius 
of one-half the diameter of the boiler. 3¢ inch 
= .375 inch. Then one-sixth of 60,000 = 1I0,- 
000. 10,000 X .375 = 3.750. 3,750 divided by 
one-half of 50 or 25122 lbs. to the square 
inch pressure allowable. 


ness. 





It pays at every large mine to have a com- 
plete machine shop and in some places the mag- 
nitude of operations justifies a foundry as well. 
In the former, repairs of every description can 
be made from turning out a new rocker pin 
for a machine drill to welding a stem, or turn- 
ing a shaft in the lathe. Cars, cages and 
skips also may be built to advantage in the 
company’s shops. In the foundry all of the 
heavy castings can be made on short notice, 
and not only money but often much delay 
saved. Particularly is this the case at mines 
in an isolated situation, far from railroads. 





If air be compressed in a_ single cylinder 
from atmospheric pressure and temperature of 
60° F., to a final pressure of 100 pounds, the 
maximum temperature attained may be 484° 
F. Stage compression will avoid this, and 
permit the use of lubricants that would not be 
possible in single compression. In the latter 
case, most lubricants would be burned to a 
charred mass, clogging the valves and ports. 





In the conveyance of compressed air it 
should be remembered that the efficiency is di- 
minished practically as the diameter of the 
pipes is decreased, which means, of course, 
that the pipes should be as large an convenient- 
ly practicable, with commodious receivers ad- 
joining the air compressors. 
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HE Sullivan Machinery Company an- 
i nounces to its customers and friends 
that Mr. Randolph D. Talmage is ap- 
pointed local manager at Joplin, Missouri, 


succeeding Mr. S. A. Allison, who is no 
longer connected with this company. 








The Bury Compressor Co., of Erie, Pa., has 
secured the services of Charles Wainwright as 
superintendent. Mr. Wainwright was former- 
ly connected with the Ingersoll-Sargeant Drill 
Co., of Easton, Pa., and has for the past three 
years been superintendent of the Blaisdell 
Machinery Co., of Bradford, Pa. His many 
years practical experience as an air compres- 
sor builder will make him an invaluable addi- 
tion to the Bury Compressor Co. 





The erecting department of the Westing- 
house Electric and Manufacturing Company 
for Manhattan Borough, which until recently 
was located on the nineteenth floor of the 
Trinity building, has been moved to the Ful- 
ler building, corner of 23rd street and Broad- 
‘way. This change was made necessary, be- 
cause the department was in want of more 
space than it was possible to obtain at III 
Broadway, and also because the uptown loca- 
tion is more suitable and convenient for the 
construction work, most of the power plants 
being located within easy reaching distance. 





The New Brunswick Refrigerator Co. have 
recently purchased control of the National 
Water Tube Boiler Co. of New Brunswick, 
N. J. The new combination will hereafter 
manufacture a full line of water-tube boilers as 
well as refrigerating machinery. 





Pneumatic tools are used largely in dressing 
the stone cut from quarries, these being found 
well adapted for the fashioning of any desired 
form of stone. Chisels for lettering and carv- 
ing are successfully used, as are tools adapted 
for coarser and heavier work. 





Pneumatic foundations and tunnels can be 
carried out at a depth of 210 feet. below the 
water surface, according to Messrs. Leonard 
Hill and M. Greenwood. They experimented 
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on the effect of air pressures up to 92 Ibs. by 
means of a large cylinder, in which they stayed 
under different pressures for various times. 
Channelling machines have added wonder- 
fully to the economics of quarrying. These 
machines are operated either by electricity or 
air and travel on a track, on each side of 
which they cut a deep channel parallel with it. 
It can be readily appreciated that in getting 
out marble or other valuable stone, no ex- 
plosives can be used, and consequently the 
work of quarrying this class of stones devolves 
almost entirely on the channelling machine. 





Another application of compressed air has 
been made in a device constructed at tre 
Washington Navy Yard for sponging out the 
bores of guns. A draft of air of 200 pounds 
pressure is thrown through the bore of the 
rifle, the draft being strong enough to blow a 
block of wood clear out of the bore for a dis- 
tance of twelve feet or more. Tests of the 
new device are said to have been attended with 
highly satisfactory results. 





What has become of the fellows that used 
to argue that labor-saving machinery meant 
the turning of good men out of work, and a 
cause of suffering among laboring classes? 
Who ever saw more labor-saving machinery 
than is in use at the present time, and when 
was there ever a time that the demand for 
skilled labor was better? You hear the call 
for help from every side and from almost 
every industry, and not only from those em- 
ploying skilled help, but also for what is 
termed common labor.—Clay Worker. 





It is not the number of blows a machine 
drill strikes within a given time, altogether, 
that counts for progress, but also the air pres- 
sure back of the drill. In addition to this, the 
proper manipulation of the machine by the 
drill runner, is not the least important: factor. 
A chuck-tender of two weeks’ experience can 
scarcely be considered a competent machine 
miner, yet, not infrequently, such men secure 
situations with no more experience than that 
mentioned. Some mine superintendents prefer 
to break in and train their machine men, claim- 
ing that the general result in the end is far 
more satisfactory. 
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HE amount of coal produced by undercut- 
ting machinery continues to increase in 

the United States of America. In 1903 
there were 6,658 machines in use in the bitum- 
minous districts, and they produced a total of 
69,620,441 tons of coal, or 28.18 per cent. of the 
total production of these states where the ma- 
chines were used. In 1904 there were 7,671 
machines in use in bituminous mines, and they 
produced a total of 70,261,158 tons of coal, or 
28.78 per cent. of the total production in the 
states in which the machines were employed. 
In 1902 the percentage of machine-mined coal 
was 27.09, in 1901 25.68, and in 1899 it was 23. 





Although the cost of underground pumping 
by compressed air may be considerably re- 
duced by the use of re-heaters, the conclu- 
sion should not be jumped at that it is al- 
ways advisable to install them. In places where 
the ventilation is poor they are entirely out of 
the question. It has been observed that the 
gases of combustion have a decidedly injurious 
action on hauling ropes, if allowed to pass up 
the same shaft, and it is, no doubt, this fact 
which has prevented more attention being 
paid to re-heaters. Another point is the fact 
that most underground air pumps are of small 
size and a saving of 30 per cent. in operating 
expenses does not mean much when reduced 
to dollars and cents. 





The air-meter, which measures air as a gas- 
meter measures gas—or pretends to measure 
it—has been on sale for two or three months. 
This invention makes it possible to buy and 
sell compressed air, distributed from a central 
plant, at so much a cubic foot. Mine owners 
thus purchase air for their miners, and it is 
predicted that some very deep abandoned mines 
will be worked again. The compressed-air 
business is new. Wonderful things may yet 
be done with it. One interesting proposition is 
the ventilation of the New York Subway by 
means of highly compressed air, stored in a 
central reservoir and distributed in pipes. Is 
the millennium so near?—A Contemporary. 





The Senate committee on post offices and 
post roads recently agreed upon an amend- 
ment to the appropriation bill, adding $88,735 
to the amount to be expended for the exten- 
sion of the pneumatic tube service, making the 
total appropriation $1,250,000. The new ser- 
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vice was confined by the House provision to 
Brooklyn, Cincinnati, Kansas City and Pitts- 
burg and the Senate has added Baltimore and 
San Francisco. 





Graham Hood, in the Boston Commercial, 
gives ten commandments for the business 
world. He claims that while they may not 
embrace everything, so far as they go they 
are good, sane commandments, and the man 
who reads them and remembers them may be 
assured of one thing—it won’t do him any 
harm. 

THE COMMANDMENTS. 


First—Thou shalt not wait for something to 
turn up, but thou shalt pull off thy coat and 
go to work that thou mayst prosper in thy af- 
fairs and make the word “failure” spell “suc- 
cess.” 

Second—Thou shalt not be content to go 
about thy business looking like a bum, for thou 
shouldst know that thy personal appearance is 
better than a letter of recommendation. 

Third—Thou shalt not try to make excuses, 
nor shalt thou say to those who chide thee 
“T didn’t think.” 

Fourth—Thou shalt not wait to be told what 
thou shalt do, nor in what manner thou shalt 
do it, for thus may thy days be long in the 
job which fortune hath given thee. 

Fifth—Thou shalt not fail to maintain thine 
own integrity, nor shalt thou be guilty of any- 
thing that will lessen thy good respect for 
thyself. 

Sixth—Thou shalt not covet the other fel- 
low’s job, nor his salary, nor the position that 
he hath gained by his own hard labor. 

Seventh—Thou shalt not fail to live within 
thy income, nor shalt thou contract any debts 
when thou canst not see thy way clear to pay 
them. 

Eighth—Thou shalt not be afraid to blow 
thine own horn, for he who failest to blow his 
own horn at the proper occasion findeth no- 
body standing ready to blow it for him. 

Ninth—Thou shalt not hesitate to say “No” 
when thou meaneth “No,” nor shalt thou fail 
to remember that there are times when it is 
unsafe to bind thyself by a hasty judgment. 

Tenth—Thou shalt give every man a square 
deal. This is the last and great commandment, 
and there is no other like unto it. Upon this 
commandment hangs all the law and the profits 
of the business world. 











PNEUMATIC 
Suortt, Carthage, r 
The New York Lime Compuny, Carthage, N. Y., 


819,179. FILTER. Epwarp_— G. 


N. Y., assignor of one-half to 


a Corporation of New York. 

Serial No. 292,611. 

PNEUMATIC TIRE. Cuarves R. Twitcu- 
ELL, Los Angeles, Cal., assignor of one-half to 
James M. Brennan, Los Angeles, Cal. Filed June 
20, 1905. Serial No. 266,152. 

819.415. AIR-BRAKE SYSTEM. Frank H. Duke 
sM1TH, Meadville, Pa. Filed Dec. 8, 1905. Serial 
No. 290,980. 

Claim.—1. In an automatic air-brake system, the 
combination of a brake-cylinder, an auxiliary reservoir, 
a triple valve and an engineer’s valve connected in the 
wt way, and control-valve mechanism connected to 
the auxiliary reservoir and to the brake-cylinder and 
arranged to connect both the brake-cylinder and auxil- 
iary reservoir to the atmosphere. 

819,425. PNEUMATIC HAMMER. Martin Harp- 
socc, Ottumwa, Iowa. Filed July 29, 1904. Serial 
No. 218,634. 


Filed Dec. 20, 1905. 
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Claim.—1. In a pneumatic hammer, the combina- 
tion of a main cylinder provided with a pressure- 
passage leading to its interior, a barrel on the main 
frame or cylinder forming a shoulder as its forward 
end, and provided on its interior with a longitudinally 
extending pressure-passage, a valve-plug outwardly 
projecting from the forward end of the barrel, a 
handle for operating the valve, and a reciprocating 
hammer within the main frame or cylinder adapted 
to be operated by the pressure admitted by the valve, 
substantially as described. 


819,452. PNEUMATIC CUSHION. Vactrav H. Pop- 


stavA, Dunning, Ill. Filed Oct. 13, 1905. Serial 
No. 282,616. 
819,503. TIRE FOR VEHICLE-WHEELS. Victor 


©. BELLEDIN, Paris, France. 

Serial No. 287,560. 
819,655. AIR-COMPRESSOR. Esenezer Hitt, Nor- 

walk, Conn. Filed Jan. 13, 1905. Serial No. 


Filed Nov. 16, 1905. 


’ 


240,918. 








819,905. 
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Claim.—1. An apparatus for compressing air hav- 
ing a low-pressure compressor, a high-pressure com- 
pressor, a connection between the discharge of the 
low-pressure compressor and the intake of the high- 
pressure compressor, a valve in the connection between 
the compressors that is closed by an abnormally high 
pressure beyond the high-pressure compressor, and an 
inlet-valve connected with the high-pressure compres- 
sor that is held open, when the pressure between it- 
self and the valve in the connection between the com- 
pressors drops below normal as a result of the clos- 
ing of the connection-valve, so as to render the high- 
pressure piston ineffective for forcing air forward 
when the connection-valve is closed, substantially as 
specified. 

819,674. ROTARY PUMP, COMPRESSOR, MOTOR, 
ENGINE AND LIKE MACHINERY. _ Feror- 
Filed Oct. 12, 


NAND J. Rocuow, Brooklyn, N. Y. 
Serial No. 176,637. 


1903. 








Claim.—t. Rotary adparatus of the class described 
comprising a plurality of directly-abutting open-ended 
cylinders having peripheral inlet and outlet ports; a 
rotatable shaft extended through said cylinders re- 
spectively and provided with means to separate said 
cylinders respectively; piston devices rotatable with 
said shaft; and connections intermediate the outlet- 
port of one cylinder and the inlet-port of the adjacent 
i ale to operate substantially in the manner set 
orth. 

819,690. CYCLE-PUMP. Davin K. Bryson, Pitts- 
burg, Pa., assignor to Bryson & Howe, Pittsburg, 
Pa., a Firm. Filed April 28, 1905. Serial No. 
257,843. 

819,726. ENGINEER’S EQUALIZING AND DIS- 
CHARGE BRAKE-VALVE. Davin M. Caskey, 
Jonesboro, Ark. Filed Jan. 28, 1905. Serial 
No. 243,055. 

819,755. ROCK-DRILL. 
Lewis C._ Bay tes, 
Filed Aug. 10, 1904. 


Henry HeEtitmMan. and 
Johannesburg, Transvaal. 
Serial No. 220,176. 
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Claim.—1.,In a rock-drilling machine or engine, in 
combination, a casing, a power-cylinder therein, a cap 
fixed at the rear end of the power-cylinder, formed 
with a rearward extension, a swivel arranged on said 
extension and adapted to admit the motive fluid 
through said extension to the power-cylinder, a pipe 
for conducting the motive fluid to said swivel, packings 
arranged at either side of said swivel to prevent the 
escape of the motive fluid from between the swivel 
and the extension upon which it is arranged, and 
screw connections leading from the outside of the 
cap and passing through the swivel, for moving the 
power-cylinder. 

819,756. ROCK-DRILLING 
Hettman and Lewis C. 
Transvaal. Filed 


MACHINE. Henry 


Bay es, Johannesburg, 


Aug. 12, 1904. Serial No. 
220,446. a . 
Claim.—1. <A dock-drilling machine or engine, com- 


prising a power-cylinder, a drill or bit operatively car- 
ried by the cylinder, connections for imparting rotary 
movements of the cylinder to the bit, and a motor 
carried by and rotating said cylinder. 


ENGINE. Ernest C. Meyer, Cleveland, 
Ohio, assignor to The Cleveland Pneumatic Tool 
Company, Cleveland, Ohio, a Corporation of Ohio, 
Filed Dec. 26, 1902. Serial No. 136,714. 

Claim.—1. In an engine, the combination with a 
piston-cylinder and piston therein, of a valve-chamber 


a ee 
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having an inlet-port and a distributing-port, and a 
revolving distributing-valve having means for longi- 
tudinally shifting it and formed with a feed-recess 
which may connect the inlet and distributing ports in 
one longitudinal adjustment of the valve, a feed and 
exhaust recess having an_ exhaust-opening and which 
may register with the distributing-port in such ad- 
justment and connect the inlet and distributing ports 
in another longitudinal adjustment and have the ex- 
haust-opening closed, and an _ exhaust-recess which 
may register with the distributing-port in such last 
adjustment. 
819,924. , AIR-COMPRESSOR._ Wittiam_REAvELL, 
Ipswich, England. Filed Feb. 6, 1904. Serial 
No. 192,423. 











Claim.—1. In an air-compressor, the combination, 
of a circular-shaped frame having a cooling-chamber 
m, an air-receiver chamber n, and walls h, k and i 
a plurality of main cylinders radially seated in the 
walls h and k on two planes within the chamber m; 
an open-ended pilot-cylinder extending from each main 
cylinder into the air-chamber n, a central revoluble 
crank-shaft and elongated crank-pin; a piston common 
to each main and pilot cylinder, and a pivoted con- 
necting-rod bearing upon said crank-pin and adapted 
to transmit its motion to each of said pistons, sub- 
stantially as described. 

820,007, PNEUMATIC CLEANSING APPARATUS. 
Apert E. Moorneap, Oakland, Cal. Filed June 
6, 1905. Serial No. 263,973. 

Claim.—1. In pneumatic cleansing apparatus, a 
hollow base, having a_ collecting-tank or receiver 
therein, an air-exhaust ‘p= 4 mounted thereon, a pipe 
connection between said exhaust-pump and said tank, 
an outlet from said exhaust-pump, an inlet-pipe for 
dust and refuse from carpet cleansing connected with 
said tank, to discharge into the same, and a_ device 
for agitating said dust and refuse mixed with the 
air and liquid, and forcing it into said tank, located 
between said inlet-pipe and the tank, substantially as 
specified. 

820,023. DRILL-SHARPENER. Georce S. SpreyEr, 
Elkton, Colo., assignor of one-half to Edward M. 
de la Vergne, Colorado Springs, Colo. Filed 
Dec. 14, 1904. Serial No. 236,803. 

820,104. PNEUMATIC TIRE. Percy W. Fawcett 
and Epwarp L. W. Bettuouse, Sheffield, Eng- 
land. Filed Oct. 25, 1904. Serial No. 229,950. 

820,345. PNEUMATIC DRILL. Harry BROUSSEAU, 
New York, N. Y. Filed Oct. 8, 1904. Serial 
No. 227,675. 
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Claim.—1. The combination of a revoluble sleeve 
provided with a shank for connecting the same with 
a member to be driven, and also provided with a 
sleeve having an exhaust-passage, a shaft journaled 


within said exhaust-passage and free to rock relatively 
to said sleeve, manually-operated mechanism for caus- 
ing said shaft to rock, a valve-seat disposed adjacent 
to said sleeve and provided with ports, a revoluble 
valve mounted upon said valve-seat and provided with 
passages for registering with said ports, mechanism 
connecting said shaft with said valve for the purpose 
of adjusting the same relatively to said ports, and 
means for admitting an expansible medium to said 
valve and through the same to said ports. 


820,530. ROCK-DRILL. Wiuti1am Sturm, Chicago, 
Ill. Filed March 11, 1905. Serial No. 249,602. 





Claim.—A rock-drill comprising a shank, a plurality 
of removable cutters arranged on opposite sides of the 
center of the drill, said cutters being provided with 
peripheral cutting edges, and a central locking device 
for locking said cutters in their sockets, said locking 
device being also provided with a cutting edge lo- 
cated between oppositely-disposed cutters. 

820,549. MEANS FOR COOLING ENGINE AND 
OTHER CYLINDERS. Epwarp CALDWELL, 
Chicago, Ill., assignor to Charles W. Caldwell, 
Waterloo, Iowa. Filed Dec. 22, 1904. Serial 
No. 238,020. 

820,673. TIRE FOR VEHICLES. ‘Tuomas C. San- 
DERSON, West New Brighton, N. Y. Filed July 
14, 1905. Serial No. 269,575. 

820,695. SUPPORT FOR PISTONS. James Bram- 
MER, St. Louis, Mo. Filed June 26, 1905. Serial 
No. 267,073. 

820,740. VALVE FOR CONVEYER-TUBES. 
ApvotpH W. Scumipt, Lewiston, Idaho. Filed 
Feb. 8, 1906. Serial No. 300,184. 

820,760. VALVE FOR AIR-BRAKE SYSTEMS. 
Joun H. Breoo, New York, Y., assignor to 


Abraham B. Levy, New York, N. Y. Filed Jan. 
9, 1904. Renewed Feb. 14, 1906. Serial No. 
301,044. 
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Claim.—1. An air-brake valve provided with ports 
and passages, one of which serves for supplying air 
for the running piston, and a movable valve having 
ports for controlling the first-named ports and _pas- 
sages, one of the ports of said movable valve being 
arranged for supplying air there through to one of the 
first-named ports for the running piston and also ar- 
ranged to supply air to the last-named port for re- 
charging the system while all other ports and pas- 
sages are blanked, substantially as described. 
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“| Since COMPRESSED AIR changed hands, 
during the month of April, there has been a gratify- 
ing increase in the number of subscriptions. In exact 
figures the new subscribers represent a gain of 18 
per cent. 

“| We feel encouraged. We shall continue to feel 
so, and we shall continue to put our best efforts into 
the magazine and to co-operate with our readers to 
the end that we may keep on improving the qual- 
ity and substance of the reading pages. 

“ WE WANT MORE LETTERS from engin- 
eers and practical men who are having little difficul- 
ties with their compressors, drills or tools. We want 
YOU to send us the findings of your personal in- 
quiries into compressed air matters. Such corre- 
spondence is of inestimable value to the compressed 
air man who, as a rule, cannot find what he wants 


“in a book.” 


% + + * * * * + * * 


“While our subscriptions have been coming in 
our advertising pages have begun to respond to the 
new life and force which is being injected into every 
line of type set up for publication. 

@ Advertisements aggregating TWO AND ONE- 
QUARTER pages have been received from manu- 


facturers who are fully awake to the power that an - 


INDIVIDUAL magazine must possess. 


CHAT 


By INDIVIDUAL we mean that this journal 
stands alone—it is THE journal in its field and 
sphere. It is alone in its purpose, alone in the con- 
summation of its purpose, alone in the special in- 
fluence which it carries, by virtue of its being alone 
and by virtue of its giving the reader what he wants. 


“© The new advertisers are: 


Bury Compressor Co. .......... 14 page 
Peter:A. PramekCo. .......5..% its 
Hanna Engineering Works....... 4 
Sprague Electric Co. ........... y%* 
Traylor Engineering Co........... ees 

* * #8 x * 8 8 #8 # * 


* THE AUGUST number will be principal!y de- 
voted to pumping by compressed air, although there 
will be many miscellaneous items and articles of gen- 
eral interest as well. Among the leading articles 
will be “Effect of Horizontal Pipes on the Air Lift 
System,” by H. T. Abrams; ‘‘Honigman System of 
Shaft Sinking,” by Adolf E. Hartmann, and “Me- 


chanical Refrigeration—History and Practice.” 
% s 8 % % s 8s -*»® s * 


“ By the way, don’t you know of some bright 
young man in a machine shop or manufacturing plant 
who is anxious to make something on the side? If 
you do know such a fellow put us in touch with him 
and we will make a liberal offer for obtaining new 
subscriptions. WE think the paper ought to pretty 
nearly sell itself. Perhaps you don’t think it’s good 
enough for that yet. 
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FLEXIBLE 
STEEL-ARMORED HOSE 
UR Flexible Steel-Armored Hose 


has demonstrated its superiority 

over all other types or makes of 
protected hose. ‘The steel armor entire- 
ly encases the rubber tubing and thor- 
oughly protects it from external injury 
even on the sharpest bend. It also acts 
as a bandage in case the rubber lining 
becomes damaged from over vulcaniza- 
tion and thus prevents the loss of steam 
or air and permits the drill or other 
machine to be kept in use until it is con- 
venient to replace the damaged part 
with a new piece. 

When a piece of hose is damaged in 
one or two places, don’t throw it away. 
Cut out the damaged part and unite the 
good pieces by means of our splicing 
clamp. It will save money. 





») 


Sprague Electric Company 
General Offices : 
527 West 34th Street, New York City 

















Engineering - Contracting 








HIS is a weekly journal, edited by HaALBErRT 
T P. GILLETTE, author of Handbook of Cost 
Data, Earthwork and Its Cost, Rock Excava- 
tion, etc. The articles in ENGINEERING-CONTRACTING 
form a sequel to Mr. Gillette’s books being, for the 
most part, articles on the methods and costs of doing 
work. In addition to these articles, the contract 
news of the week is given. This news service is 
believed to be superior in point of promptness and 
accuracy to the news in any other engineering or 
contracting paper. Mr. C. T. Murray, who has been 
in charge of the contract news department of Engi- 
neering News until last December, is now in charge 
of our contract news department. Mr. Gillette, who 
has written for other papers in the past, including 
Engineering News, will write only for the ENGINEER- 
ING-CONTRACTING hereafter. His series of articles on 
Cost Keeping on Contract Work, now running, 
should be read by every contractor and engineer. 


The Subscription Price of Engineering-Contracting 
is only $1.00 a year. Send for a sample copy. 


The Myron C. Clark Publishing Co., 


13-21 Park Row, 
NEW YORK. 








PATENTS 


procured promptly and with care in all 


countries. Trade marks and copyrights 
registered. 
DAVIS & DAVIS 


ATTORNEYS-AT-LAW 


WASHINGTON, D.C. 
220 SROADWAY. NEW YORK 














Leakage Losses 


The writer of this advertisement wants to hear 
from users of compressed air machinery, espe- 
cially mzze managers, as to whether or not 
they are interested enough in economy to pay 
the first cost of installing a new and absolutely 
AIR TIGHT joint. This joint costs more than 
others, but there is absolutely NO CHANCE 
FOR LEAKAGE. 

If interested write to 

M. H., care Compressed Air. 

P. S.—I want your candid opinion so that I 
can decide if it is worth while pushing this joint 
or not. 








THE “NEW INGERSOLL” 


COAL CUTTER 





Has a greater cutting capacity than any other pick machine. 


Increases the percentage of lump and reduces mining costs. 
Economical of air and low in operating costs. Economical of 
repairs and low in maintenance costs. In six sizes, adapted to 


every mining condition, Catalog No. 52. 


INGERSOLL-RAND CO. 


Chicago III. Pittsburg, Pa. 11 Broadway, St. Louis, Mo. El Paso, Tex. 
Cleveland, O. Philadelphia. Pa. NEW YORK Houghton, Mich. Boston, Mass. 
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Clean-Washed Material Permits Accurate Sorting 


“CRANE 


SCREEN and WASHER 











Rich “Fines” by Screening 
Rich “Slimes” by Washing 
Rich ‘‘Lumps” by Picking 


Complete Plants for CONCENTRATION, CYANIDING, 
CHLORINATION and SMELTING of Ores 


™ STEARNS-ROGER MFG. CO, 


Engineers and Contractors 


DENVER, COLO. 














AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST IMPROVEMENTS 


ROCK DRILLS 
McKIERNAN DRILL CO. 
170 Broadway, New York City 





House Cleaning Machinery 


Stationary Private Plants for residences, $350 
and up. Power from lighting current. 

Private Plants for Department Stores, Hotels, 
Theatres, etc. 

Stationary Plants for Professional Carpet Clean 
ers. 





Portable Plants for residential house cleaning, 
Small capital required. 


General Compressed Air House Cleaning Co, 


4434 Olive Street, St. Louis, Mo. 





Direct-Connected 
Gasoline Air Compressor 





Single, double and four cylinder types. 

Built in all capacities for all purposes. GEAR- 
LESS, COMPACT, ECONOMICAL and DUR- 
ABLE. Furnishes its own power. The only 
machine of its kind. 

We also manufacture electrical and belt-driven 
Air Compressors, Gas and Gasoline Engines, 
Spraying, Pumping and White Washing Machin- 
ery. 

ie asking prices and specifications on any class 
of machinery, please give full information as to 
requirements, 

GENERAL ENGINEERING CO., 
4435 Olive Street, St. Louis, Mo. 














Westinghouse Motor Driven Air Compressor, Operating Sewage 
System, Knickerbocker Trust Building, New York. 


Westinghouse Air Compressors 
Westinghouse Traction Brake Co. 
General Offices : Pittsburg, Pa. 


Address n-arest office: 
Boston, 638 Exchange Bldy. Los Angeles, 527 50. Main St. 
Buffalo, 774 Ellicott Sq. Bldg. | Mexico City, Mex., 414 Calle de San Diego. 
Chicago, 1545 Ry. Exch. Bldg. New York, 2014 Trinity Bldg. 
Cincinnati, 1111 Traction Bldg. Richmond, 804 American Nat. bk. Bldg. 
Cleveland, 1007 New Eng. Bldg. St. Louis, 1932 North Broadway. 
Columbus, 1132C. Sv. & Tr. Bldg St. Paul, 634 Endicott Bldg. 
Denver, 604 Majestic Bldg. San Francisco, 302 Rialto Bldg. 





For Canada, Canadian Westinghouse Co., Ltd., Hamilton, Ont, 
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SANDCRAFT 
THE INJEGTOR SAND BLAST 


APPARATUS 


and Stone Work, etc. 
AVINDAID YOA ALTAM 





For Cleaning Castings, Structural Steel 


1905 MODEL 


Made by C. DRUCKLIEB 


132 READE STREET, NEW YORK 





Class F, Steam-driven Two-stage Air Compressors. 


THE BLAISDELL 
Air Compressors 


Possess distinctively original features of 


Design, Economy and Efficiency 
Not found in other makes. 


All Sizes and Types and for 
any Service 


THE BLAISDELL MACHINERY CO. 


BRADFORD, PA. 











Brown & Seward 


Solicitors of 
American and 


Foreign Patents 


Experts in Patent Causes 


OFFICES: 


256 BROADWAY 
NEW YORK 


EDWARD C. SEWARD 
ROBERT B. SEWARD 














ELECTRIC AND BELT-DRIVEN 
AIR. COMPRESSOR.S 
CURTIS & CO. MFG. CO., St. Louis,.Mo. 


AIR HOISTS AND ELEVATORS 


HAND AND PNEUMATIC CRANES 


LIST OF AGENTS: 


A. E. Hoermann, 41 Park Row, N, Y. 

The Strong, Carlisle & Hammond Co., Cleveland, O. 
Baird Machinery Co , Pittsburgh, Pa. 

Hill, Clarke & Co., Boston, Mass. 




















Air 
Compressors 


Sullivan-Corliss Cross Compound Condensing 
Two-Stage Air Compressor, built for the North 
Carolina Granite Corporation, Mt. Airy, N. C. 














Sullivan Compressors of this type are in use by, or are building for the following companies, 
among others : 


Calumet and Arizona Mining Co., Bisbee, Arizona. 
ShattucK-Arizona Mining Co., Bisbee, Arizona. 

McCall’s Ferry Power Co., McCall’s Ferry, Pa. (TwoiMachines.) 
Gundling Mining Co., Oronogo, Mo. 

United States Mining Co,, Salt Lake, Utah. 

Chiricahua Development Co., Paradise, Arizona. 

Southern States Portland Cement Co., Rockmart, Ga. 


Sullivan Machinery Co. 


Chicago Pittsburg St. Louis Salt Lake 
New York Knoxville Denver El Paso 
Paris, France Joplin, Mo. Butte San Francisco 














Wheeler Condenser & Engineering Co. 


42 BROADWAY, NEW YORK. 


ry ik SURFACE 
MARINE Paes CONDENSERS 
Mounted on 
wr Combined Air 
STATIONARY nd 
SERVICE 


Circulating Pumps 





PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER, WHEELER ADMIRALTY SUR- 
FACE CONDENSER, WHEELER LIGHTHALL SURFACE CONDENSER, 


VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER, 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER. 














PORTER COMPRESSED AIR 


MINE AND INDUSTRIAL HAULAGE 

















MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND 
ECONOMICAL THAN ELECTRICITY 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will 
mail free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate 
others a copy will be mailed on receipt of 50 cents in stamps. 


aaaress Hs K. PORTER COMPANY, 540 Wood St., Pittsburgh, Pa, 








The B. F. Goodrich Company 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U. S. A. 


NEW YORK: CHICAGO: SAN FRANCISCO : 
66-68 Reade Street 141 Lake Street. 392 Mission Street 


RUBBER GOODS 


OF FINE QUALITY 


HOSE FOR ALL PURPOSES #6 


AIR HOSE for Rock Drills, Compressors. ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE 


STEAM HOSE, ETC. 


Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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TRACK 


CHANNELERS 


FOR ALL ROCK EXCAVATION 





























An ‘‘H-8,” Ingersoll-Rand 8-inch Heavy Track Channeler with Air 
Reheater in the Gray Canon Quarry of the Cleveland Stone Co., 
North Amherst, Ohio. Six more machines of this size and type 
have just been ordered by this company. The substitution of 
Ingersoll-Rand compressors and air power appliances on this 


property resulted in a saving the first year of $68,160.00. 


INGERSOLL-RAND CO. 


Chicago, Ill. _ Pittsburg, Pa. 11 Broadway, St. Louis,Mo. _ El Paso, Tex. 
Cleveland, O. Philadelphia, Paa NEW YORK Houghton, Mich. Boston, Mass. 
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ALL TYPES AND SIZES 


AIR COMPRESSORS 








INCREASE 


YOUR OUTPUT, 


Obtain the maximum of work from 
the machine tools in your shop. You 
can do this by installing 


aiitiaghcapd TOOLS 


MADE 


POLDI 


DIAMOND HIGH SPEED STEEL 


No matter how small your shop 
may be; if it is only a_ small 
repair shop in connection with a 
mine or quarry, it will more that pay 
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of the highest efficiency and economy. Do you to use our high speed steels and 
not decide on any particular MAKE until accomplish MORE WORK in 
you have investigated the BURY PORT- LESS TIME, | 
ABLE MINE COMPRESSORS, GAS Write for ‘‘ Ye Olde Tool Shope 
COMPRESSORS, VACUUM PUMPS. booklet containing information on 
Our illustrated catalog describes our high-speed tool steels that every up- 
F machines in detail—mailed FREE on to-date shop man should possess. 
Gi REQUEST. 
& " Cc C PETER A. FRASSE & CO. 
UY LOMPESSOF LOMpany, 92 & 94 Fulton St. NY. Ie 
ERIE, PA. 
INDEX TO ADVERTISERS. 
; Blaisdell Machy Co., The. ..-+seeseceeseres seceeeteeeeeeenees 5 Creare Time imeetl MOG seso oa: bosan se cokuieedeecdeconunoateds 4 
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2 Hanna Shakers 








FULL PARTICULARS CHEERFULLY GIVEN. 








COOPER- 
CORLISS 
ENGINES 











FOR ALL POWER PURPOSES 





Complete Plants a Specialty 


EXCELLENT FACILITIES FOR HANDLING 
EXPORT TRADE 





ESTABLISHED 1833 


The C, & G. COOPER COMPANY 


MT. VERNON, OHIO, U.S. A. 








NEW YORK, . 1430 Bowling Green Building 
BOSTON, . . ° 411 Weld Building 
PHILAPELPHIA . ° ° Drexel Building 
PITTSBURG, ° . 604 Frick Building 
ATLANTA, . ; - 310 Chandler Building 
CHARLOTTE, N.C. - South Tryon Street 
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CAMERON 
PUMPS 

























Equally 
Efficient 
 —, ici P' 3 with Compressed 
PO . ee Air as with 
. — Steam. 





The Slogan of the Cameron; “ Character, the Grandest Thing.’ 


If you were to install a CAMERON PUMP, your pump 
repair bills would probably cease, but if at any time accidents 
were to occur—which is possible, you will appreciate the ease 
with which repairs can be made or part replaced in a 
CAMERON. 

If sand or grit is drawn through the cylinder of an ordinary 


steam pump nine times in ten the usefulness of that pump is 
ended. 


We build the cylinders of CAMERON PUMPS of hard 


close grained iron, heavy enough to permit reboring, if this is at 
any time found necessary. 


Another strong point is the ease and readiness with which 
the internal mechanism of a CAMERON PUMP can be 
reached, which you will note by reference to the accompanying 
illustration. 


See Catalog “K” for complete details. 
Remember, CATALOG “ K.” 


A, $. Cameron 
Steam Pump Works 


East 23d Street ° i ae lake AVERMERON 
New York 








II 

















Single Copies, 20 Cents 


FOR 


JULY 


Is devoted exclusively to articles on 
the practical operation and principles 
involved in the operation of mines and 
metallurgical plants. It publishes just 
such articles as are of most value to 
the men in charge of mining and 
metallurgical plants. These articles 
are selected with such care and are so 
carefully illustrated and edited that 
MINES AND MINERALS is regarded as 
the leading exponent of American 
mining methods. 


Address all Orders to Department C 


MINES AND MINERALS 


$2.00 the Year 


MINES AND MINERALS, Scranton, Pa. 
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THE 


ENGINEERING 
MAGAZINE 


Technical Books; 


Trade Literature. 


student of engineering. 
















d AN INDUSTRIAL REVIEW 


THE ENGINEERING MAGAZINE pub- 
lishes the best original articles by 
the highest authorities on all phases 
of current engineering progress, 
Additional and exclusive features 
are: a Reviewer and Topical Index 
to the current contents of nearly two 
hundred engineering and industrial 
journals; Current Record of New 
Industrial News; 
latest Improved Machinery and new 


Every number is a valuable refer- 
ence book for every engineer or 











Your 














Salary 














ings. 














We have 


built 


educational 
in the world, with an invested 

capital of 5 million dollars and 
with 3 of a million students, by 
helping people to increase their earn- 
This remarkable growth means 
that we have made a remarkable success 
of enabling people to earn more money. 
It is because we have helped so many 
thousands of others under all circum- 
stances that we state positively that we 
can help YOU. Do you want to raise 













up the largest 
institution 






Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
140-142 Nassau St., New York 


























your salary? It puts you under no 

obligation to find out hcw you can 
do so. Simply write us, stating 
the occupation you wisk to 










rise in. DO IT NOw. 
International Correspondence Schools 
Box 1132, 





Scranton, Pa. 














THE only publication in the 
world devoted exclusively 


to the boiler-making industry is 
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| BOILER MAKER | 








Subscription 
Price, 
$1.00 
per year 
Domestic 


$1.50 Foreign 


Sample Copies 


Free 





Th 


BOILER MAKER 


17 Battery Place 
NEW YORK CITY 




















WEEKLY 
ESTABLISHED 1856 


A Journal of Transportation 
Engineering and Railroad News 


The Recognized 
Leading Railroad 
Paner 


Amongst Railroad Officers—the 
men that buy—the circulation of 
the RAILROAD GAZETTE is 
greater than the combined circu- 
lation of all other Railroad 
papers. It covers all depar:ments. 


ADVERTISING RATES ON APPLICATION 
Subscription $5.00 a year 
Sample Copy Free 


NEW YORK 
83 Fulton Street 


LONDON 


Queen Anne’s Chambers 


CHICAGO 
Old Colony Building 
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The Press 


reflects the activities of the world. The papers 
of the country are full of 


Valuable Pointers 


For example:—A telephone line is to be built 
and the first one to obtain the information is 
the local editor. We send the item to a manu- 
facturer of telephone equipment, who immed- 
iately gets in touch with the parties and secures 
their order before his competitor knows any- 
thing about it. The same idea applies to most 
any business. We have made a study of the 


Commercial Value of 
Press Clippings 


and are daily supplying thousands of satisfied 
customers We give you the information before 
the trade journals and publishers of so-called 
trade reports know anything about it. No 
matter where you are or what your line of 
business, we can help you. 

Send $3.00 for a special trial month’s service. 
One new order will pay for a year’s subscription. 

CLIPPINGS on any subject from current 
issues for a few centsaday. We cover the en- 
tire country and read more of the leading pub- 
lications than any other bureau. Booklet fora 
stamp. 


United States Press Clipping Bureau 


1326-1334 Republic Building, 
CHICAGO, ILL. 




















Leads and Holders 


Using more colored leads than any 
other business house in the world, 
and unable to find a lead-holder 
that would hold and keep on 
holding, we invented one with a 
positive stop, no provoking clutch. 
It has stood the test of a dozen 
years’ constant use; it doesn’t 
wear out; the lead can’t work 
back; it is a double-ender; it is 
perfection for editing copy, check- 
ing, etc. We mail it for 25 cents, 
loaded with two leads. We sell 
black, blue, green, yellow and red 
leads for $5.00 a gross, 50 cents a 
dozen, 5 cents a piece—made for 
us, 3 inches long, the best quality 
we can get. Stamps acceptable. 


Luce’s Press Clipping Bureau 


26 Uesey St., New York 
68 Devonshire St.. Boston 
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TRAVEL wr 


SPEED COMFORT SAFETY 
BETWEEN 


New York 
Philadelphia 
=_—— Central 


(Train Every Hour on the Hour) 











Pullman Observation No Dust 
Parlor and Cafe Smoke or 
Cars Cars Dirt 





90 MILES IN TWO HOURS 


NEW YORE STATIONS: 


West 234 Street Foot Liberty Strect 
North River North River 
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Romeike’s Press 
Cutting Bureau 


Will send you all 
newspaper clip- 
pings which may 
appear about you. 





of 
OV 
Bu 





which you want to be “up-to-date.” 
our New York office reads 650 daily papers and over 
2500 weeklies and magazinps, in fact, every paper 


globe. 
and date of paper are mailed day by day. 
$5.00 per 100. 


FRANCHES: 
London, Paris, 
Berlin, Sydney. 


7 or any subject on 
A large force in 


importance published in the United States, for 
er 5,000 subscribers, and. through the European 
ireaus, all the leading papers in the civilized 
Clippings found for subscribers, with name 
Terms, 


HENRY ROMEIKE, Inc. 
33 Union Square, N. Y. 
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We Want Agents 


90 West Broadway, 


In manufacturing towns to 
get subscriptions. 


Write for terms. 
Bad 


COMPRESSED AIR 
New York 
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SPECIAL SUBSCRIPTION OFFER 
FOR 60 DAYS ONLY 


Enginerring World 


A TECHNICAL JOURNAL DEVOTED TO ENGINEERING IN ITS BROADEST APPLICATION. 


Can be had for $1.00 a year ; Regular Price, $2.00 a year. Mail your order to-day. 

Published by Frederick A. Peckham, for 12 years with the Egnineering News ; 7 years a 
general railroad contractor. 

The only strictly Engineering Journal published West of New York. 


Its articles and drawings always lay special stress on vital details which are new and of 
present and future interest tothe engineer. Its reading columns are indispensable: 
The journal itself is a work of reference. 


Its Weekly Engineering World News contains reports of projected work, requests for bids, 
proposals, notices of incorporation, contracts let, ete., all invaluable to the Engineer, 
Contractor, Manufacturer and Architect. 


Frequent 8-page supplement with large regular number. 


SEND YOUR SUBSCRIPTION TO-DAY TO 


ENGINEERING WORLD 


SUBSCRIPTION DEPARTMENT, 
RAILWAY EXCHANGE, CHICAGO. 











Want to Reach the 
Railroads of the 
Entire World ? 


You can do so by advertising in THE RAILROAD 
GAZETTE. We publish two editions—one in New York 
and another in London. If you advertise in the American 
edition your advertisement is reprinted in the latter without 
extra charge. 

Amongst railroad officials the circulation of the 
RAILROAD GAZETTE is greater than the combined circu- 
lation of all other railroad papers. It covers all depart- 
nents of railroading and is a recognized authority. We 
publish all the standard railroad books 


Advertising rates on application. 


THE RAILROAD GAZETTE geet rete son 























volw7 CLEVELAND, JUNE, 1906 $100.4 YEAR 


0 Cents a Copy 














For Managers, Superintendents 
and Engineers of Power Plants 


The ENGINEER’S REVIEW is without question the most practical of the power plant 
papers; an examination of any recent issue will convince an unprejudiced engineer of that. 


THE IDEA EXCHANGE 


which originated in the ENGINEERS’ REVIEW has, in a measure, the effect of getting the 
readers of the Review together in one large room, where they can exchange ideas and discuss 
engineering problems to their heart’s content; and that isn’t all, for every letter that passes the 
editor’s inspection is paid for when used. 


of Current Literature 
REVIEW ° ci power Plant LNGINEERING 
This department, which was added and made its initial appearance in the January issue, 
has exceeded our fondest expectations. Here the best articles on power plant engineering 


appearing in the American and foreign press are boiled down for the readers of the Review. If 
all the details of any article are desired, the name and date of the magazine in which it appeared, 


together with its title and name of author are given. 


QUESTIONS AND ANSWERS. 


In this department the editor answers questions of a practical nature and of general 
interest, from subscribers. 


To ADVERTISERS 


The ENGINEERS’ REVIEW is the only steam engineering publication proving a 
monthly circulation of over 20,000 copies. The Review reaches the best class of engineers, 
Full information given upon request. 





Subscription Price $1 a year. Send for a sample copy 
and our premium list. Both are worth your while. 








Engineers Review, ——“cizveraxp. ono. 
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COMPRESSED AIR 


Practical information on Air-Compression 
and the Transmission and Appli- 
cation of Compressed Air 


By FRANK RICHARDS 12 mo., cloth, $1.50 


John Wiley & Sons, New York. 








[BROWNING’S 


INDUSTRIAL 
MAGAZINE 


Devoted to design and construction of 
labor-saving and material 
handling machinery 


ENGINEERING PRESS REVIEW 


Price $1.00 per year 


Address COLLINWOOD, Ohio 























The 


Only 


Publication 
in the World 





Devoted exclusively to Engineering as 
applied to Marine work is Marine 
Engineering 
TERMS OF SUBSCRIPTION 
Per Year Per Copy 


United States, Canada and Mexico, $2.00 20 cents 


Other Countries in Postal Union, 2.50 25 cents 


SAMPLE COPY FREE 


Marine Engineering 
17 Battery Place, NEW YORK, U. S. A. 
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ANY MAN 


mechanically inclined, knows the advantage and 
necessity of keeping himself well informed as to the 
progress which is being made continually in the 
machinery world, Our monthly journal, 


MODERN MACHINERY 


tells you every month all about this progress. It is 
well illustrated and interestingly written, and costs 
but $1.00 per year. Single cepies 10 cents. 


WE WANT 


every reader of COMPRESSED AIR to send us his sub- 
scription at once, so that he may take advantage of 
our liberal offer. 

Send us $1.00, and we will send you Modern Machinery 
for one year, and we will also send you, free of all 





charges, one of our Improved Gravity Stylo Pens, an 
improvement over the ordinary fountain Pen. 


SUBSCRIBE AT ONCE 


MODERN MACHINERY PUB. CO. 


816 Security Building, Chicago, Ill, 














WHAT PRESS CLIPPINGS 
MEAN TO YOU. 


Press clipping information is information you 
can obtain in noother way. As a business aid, 
Press Clippings will place before you every 
scrap of news printed in the country pertain- 
ing to your business. They will show you 
every possible market, big and little, for your 
goods, openings that you would never even 
hear about in the ordinary way, and—they 
give you this information while it is fresh and 
valuable. 

If you have a hobby, or wish information 
upon any subject or topic, press clippings will 
give you a// the current information printed 
on the subject. 

The cost for any purpose is usually buta few 
cents perday. The 


INTERNATIONAL PRESS CLIPPING BUREAU 


the largest press clipping bureau in the world, 
reads and clips 55,000 papers and other peri- 
odicals each month, and evenif you are now a 
subscriber to some other clipping bureau, it 
will pay you to investigate our superior ser- 
vice. 


Write for ovr book about Press Clippings and our Daily 
Business Keports, +74 a3< avout the aonenienal Inform- 
ation Bureau, which supplies complete manuscripts or 
material for addresses, essays, lectures and debates, and 
complete and reliable information upon any subject at 
reasonable cost. Address 


INTERNATIONAL PRESS CLIPPING BUREAU 


103 Boyce Building, CHICAGO, ILLINOIS, U S. A. 


























IT DOESN’T MATTER 


what you want in the Engineering line; it may be machinery ; it may be to let 
a contract ; it may be a situation, a partner, technical help or an infinite number 
of other things ; the first and last resort at such times is 


ENGINEERING NEWS 


which PUBLISHES FIVE TIMES 
AS MANY “WANT” ADS. as any other Engineering journal in the 
world. This is the best index to a journal s popularity and its readers faith in 
the magnitude and quality of its circulation. 


IT GOES TO THE RIGHT PEOPLE 
Send 25 cents for the 1906 BUYERS GUIDE and a copy of ENGINEERING NEWS, 


The Guide contains the names of 1100 manufacturers, supply houses and engineering specialists 
under 1287 different headings. It's a great time saver for a busy man's desk. 


ENGINEERING NEWS 


A Journal of Civil, Mechanical, Mining and Electrical Engineering 


Established 1874 
$5.00 a Year $2.50 for Six Months 15 Cents a Copy 


220 BROADWAY NEW YORK 








































66 COA ee The Proceedings 


OF 





A WEEKLY REVIEW OF 


COAL, COKE THE ENGINEERS’ CLUB 


AND 














Hindred Interests OF LPG. 
The only Weekly Coal Trade Published Quarterly 
Newspaper Published in the 
Greater Pittsburg District. A Splendid Advertising Medium 


$2.00 per year 


For Space and Rates Address 
Write for Advertising Rates. GEORGE T. GWILLIAM 


Chairman Advertising Committee 








or 


Cc. W. SMITH CO., Publisher WALTER LORING WEBB 
802 Arrott Building Secretary 
PITTSBURGH, PA. 

















1122 GIRARD STREET, PHILADELPHIA 
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TRAYLOR ENGINEERING CO. 


Consulting, Mechanical and Metallurgical Engineers. Manufacturers of 
Silver-Lead, Copper and Iron Smelting Furnaces, Concentrating, Amal- 
gamating, Cyaniding, Rock-breaking and Cement-making Machinery. 
CENTRIPACT SCREENS. 























VICTOR M. BRASCHI @ CO., 


Mexican Representatives 
OF THE 


Traylor Engineering Co. 





We announce with pleasure that Victor M. Braschi ©& Co., of the City of 
Mexico, have become the exclusive representatives for the sale of our products 
in Mexico. These products include Machinery for MINING, SAMPLING, 
ROCK CRUSHING, MILLING, CONCENTRATING, AMALGAMATING, 
CYANIDING, SMELTING, REFINING, FUEL BRIQUETTING and 
CEMENT MAKING. 

They will carry a large assortment of our Machinery in stock. 

Their engineers will co-operate with us in designing mining and metallurgical 
plants for our patrons. All persons who are ready to do business are urged to 
apply to them for plans and estimates, or for any engineering help. 

The high reputation of Victor M. Braschi (@ Co. is well known. The firm 
represents such houses as the Ingersoll-Rand Co., the A. S. Cameron Steam 
Pump Works and the Erie City Iron Works. Mr. Braschiis a graduate of the 
Columbia School of Mines (1881). He is assisted by a large corps of able engi- 
neers. Our friends can be sure of receiving from them skillful and satisfactory 
service. We desire to alsocall attention to the advantages we possess over all 
rivals in manufacturiug and shipping facilities at our new works at Allentown, Pa. 
The works are in a district noted for its supplies of raw and manufactured material 
and are direct-connected with all the trunk line railroads. We can place 
machinery f. o. b. at the seaboard cheaper than if our works were in New 
York City. 
























TRAYLOR ENGINEERING CO. 








Catalogue No. 1—Centripact Screens. 


Catalogue F—Power, Hoisting and Mining Machinery. 
Catalogue H—Concentrating Mills and Machinery. 
Catalogue I—Stamp Milling Machinery. 


Bulletin No. 50—Furnaces and Smelting Accessories. 





Sent free upon request. 





Correspondence Solicited. 


114 LIBERTY STREET, NEW YORK CITY, N. Y. 
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NOISELESS and VALVELESS COMPRESSORS 
HIGH SPEED .—_LIGHT WEIGHT — NO REPAIRS ~ 


mae ts - -— FOR —\- 


PPNEUMATIC TOOLS ” Wgales BUILDING 


HAMMER DRILLS @ = MOTOR TIRES 
ane ATOMIZING PAIR LIFT PUMPS? 


X COMPRESSED/AIR & DRILL (<0) 


SAN FRA NCISCO, CA i: 








CHICAGO PNEUMATIC TOOL CO. 


Fisher Building, CHICAGO 
95 Liberty Street, NEW YORK 


Manufacturers of the 
Boyer and Keller Tools 
‘Little Giant,’’ Boyer 
and Keller Air Drills 
and Air-Cooled 
Duntley 
Electric 
Drills 













Electric Motor Hoists, 
Geared Motor and Straight 

Lift Air Hoists and full 
line of Pneumatic Appliances 


, " Send for Special Circular 56, describing 
p our latest iabor saving devices. 











Quick-as-Wink 
Couplers 


For Air or Steam Hose 





Universally approved by Mining and Engineering Companies, Railroad and other 
Machine Shops, Bridge Companies, Etc. 

Clean or gritty, they OPERATE INSTANTLY; they stand the PRESSURE and 
THEY SWIVEL. 


They are made with or without attached releasing levers. 


The W. J. CLARK CO., 35 Depot Street, SALEM, OHIO. 





